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SELECTIVE METHOD OF CULTURING* 
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ACTERIOLOGIC studies of the urine are attended with considerable un- 
certainty and confusion. A common error is to regard as of etiologic 
significance the bacteria that grow in a culture of the urine or that are seen in 
the stained smear. Yet it is known that the mere presence of a germ on a 
mucous membrane or on the seeretion from it does not spell infection, and that in 
a subacute or chronic infection the predominence of a microbe in a culture does 
not necessarily indicate any causal relationship between it and such infection. 
This latter fact is well brought out by my study of 384 cultures in chronie and 
foeal infections, made in glucose brain broth. The organism that predominated 
in 169 (44 per cent) of these cultures failed to grow in the patient’s whole, 
coagulable blood, thus probably indicating its lack of pathogenicity for him. 
The urologist, who is anxious to know what organism is causing an infee- 
tion, wants the bacteriologist to state not only what organisms are present but 
whieh of these are of etiologie significance and which may be ignored as not being 
pathogenie for the particular patient, however pathogenie they may be for other 
uman beings or for animals. He also is interested in their source or origin. 
METHODS FOR DETERMINING THE INFECTIVITY OF BACTERIA FOR THEIR HOST 
Some bacteriologists employ various serologic tests to determine infectivity, 
though, aeeording to Topley and Wilson,’ the antibody titer of a particular 
imple of serum, as measured in vitro, is not highly correlated with its power 
) protect in vivo. These authors regard the lack of correspondence between the 
*Received for publication, July 1, 1935. 
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presence of precipitins and agglutinins on the one hand, and the clearing capacity 
on the other, as obvious. They also state that resistance to a particular bacterium 
has frequently been associated with the entire absence of demonstrable comple- 
ment-fixing bodies. 

Intracutaneous testing is employed by many, including Freiberg and Dorst, 
Cox,’ and Eiman,* but has proved disappointing as a diagnostic measure in the 
hands of Swift,® Gay,® Mackenzie and Hanger,’ Biirgers and Wolffheim,® Moore,’® 
Short, Dienes and Bauer,’® and others. Kolmer and Boerner™ say its exact 
value or status is as yet unknown. I’? have shown that it is questionable whether 
in a mixed eulture intracutaneous testing can identify the bacteria which are 
infecting the patient and that it probably is unreliable for selecting bacteria 
in the preparation of vaccines. 

Rosenow’s'* theory of selective affinity is not regarded as valid by most 
workers and in the opinion of Topley and Wilson' has not yet been placed upon 
a firm foundation. 

Heckel, Jensen and Wood" describe a new cataphoresis technic for identi- 
fying and isolating the causative bacteria in ‘‘nonspecifie’’ genitourinary tract 
infections, by means of which they claim to have been able to isolate and deter- 
mine the infecting microbes, usually streptococci, in a given ease of ‘‘non- 
specifie’’ genitourinary tract infection. Their announcement, however, met with 
considerable criticism (Wessen,’® Herrold'®), and until their method has re- 
ceived sufficient trial and their results with it sufficient corroboration, it would 
be advisable to postpone judgment as to the value of the method. 

Inasmuch as, with one exception, the various selective tests are applied only 
to organisms that have grown upon culture media, they would be valueless in 
from 11 to 18 per cent of all eultures. For the infecting organism failed to 
grow up in 11 per cent of Boerner and my" 404 cultures in deep tubes of 
glucose brain broth and in 18 per cent of 600 cultures made by Lowe."® 


THE PATHOGEN-SELECTIVE CULTURE 


The one exception is the pathogen-selective culture,’” °°" which, in chronic 
and focal infections, utilizes the bactericidal power of the patient’s fresh, whole, 
coagulable blood for selecting the etiologically important organisms from a 
mixed culture. Wright and his associates** have pointed out that the whole 
blood of an animal is often bactericidal, when the separated serum or plasma 
shows no such effect. With Heist and S. Solis-Cohen, I** demonstrated that, 
while the serum of the resistant pigeon did not show apparent difference in its 
action from that of the susceptible mouse, or rabbit, the whole blood of the 
former was actively bactericidal for the pneumococeus, while that of the mouse, 
or rabbit, showed no such action. These observations were confirmed by Bull 
and Bartual,?° Smiley,”° and Robertson and Sia,?’ while Matsunami and Kolmer** 
found a similar parallel between the varying susceptibility of laboratory animals 
to meningococcie infection and the bactericidal action of their blood in vitro. 
Using the Heist and Solis-Cohen technic on rats of three catagories, those highly 
susceptible to plague, those highly immune, and those possessing various grades 
of immunity, Malone, Avari and Naidu*® showed that a definite correlation exists 


between the bactericidal power of the blood of rats and their immunity to plague. 
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Topley and Wilson! regard the association between the growth-inhibitory action 
of the whole blood and the clearing capacity as very close. Heist, S. Solis-Cohen 
and I®° showed that human susceptibility and resistance to meningococei could 
also be demonstrated and measured in vitro by the whole biood test. Heist and 
[?' cultured various organisms, present in different infections, in the fresh, whole, 
eoagulable blood of their host and of one or more human controls in vitro, as 
well as in defibrinated blood, and found that the bloods of different individuals 
differed in the degree of their bactericidal power against the same organism. 

Favorable results with the use of this culture method have been reported 
by Beckley,*! Crowe,*? Graham,** Lowe,!* *4 Shearman,** Thomson and Hill,® 
Walls,*7 Ramsey and Pearce,** and Barlow.*® A detailed description of the 
technic is given in Kolmer and Boerner’s Approved Laboratory Technic.4 

In the pathogen-selective method of culture the material to be cultured is 
inoculated simultaneously into a rich culture medium, such as glucose brain broth 
or hormone broth, and also in the patient’s fresh, whole, coagulable blood in 
vitro. After a primary incubation of twenty-four hours, both cultures are 
examined and the organisms present in each are studied for identification. In 
subacute, chronie and foeal infections, the organisms capable of growing in the 
fresh, whole, coagulable blood of the patient are regarded as those which are 
most pathogenie for the individual. One of the advantages of the method, there- 
fore, is that in such eases it furnishes a means for selecting the etiologically 
important organisms from a mixed culture. An analysis of 404 pathogen-selec- 
tive cultures in chronic and focal cases made by Boerner and myself' shows that 
organisms usually classified as pathogenic for man were the ones that grew most 
frequently in the patient’s whole, coagulable blood: namely, streptococci and 
staphylococci. Of the organisms most frequently found, the percentages of each 
that grew in the patient’s blood were as follows: Streptococci (hemolytic) 78.1, 
Staphylococcus aureus 72.5, streptococci (viridans group) 65.0, streptococci (non- 
hemolytic) 61.2, Corynebacterium pseudodiphthericum 42.8, Diplococcus pneu- 
moniae 40.9, Staphylococcus albus 35.1, gram-negative cocci (unidentified) 21.0, 
vram-negative bacilli (unidentified) 9.5, Neisseria catarrhalis 0, and Neisseria 
siccus 0. 


BACTERIOLOGIC STUDY OF URINE CULTURED BOTH IN A RICH CULTURE MEDIUM 
AND IN THE PATIENT’S WHOLE, COAGULABLE BLOOD 


Fifty-six specimens of urine from 44 patients have been cultured both in a 
rich eulture medium and in the patient’s fresh, whole, coagulable blood. In 
1 eases the earlier capillary tube (Heist-Lacy) method** was employed and in 
the remainder the pathogen-selective (test tube) method (referred to by Beck- 
ley,** and Kolmer*® as the Cohen-Heist method). Two of these cases were 
reported in 1920* and some of the others at various times since.*® ** 

In making 2 pathogen-selective culture of the urine I introduce into the 
urine an ordinary cotton applicator which is then introduced into a tube of 
enriched medium, such as glucose brain broth or hormone broth. Another ap- 
plieator, after being introduced into the urine, is rubbed on the bottom and 
sides of a sterile empty test tube, into which is then placed 3 to 5 c.c. of the 
patient’s fresh, whole, untreated blood, obtained from a vein—not blood serum 
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or heparinized or citrated blood or defibrinated blood, as employed by Boerner 
and Mudd,*? Flemming,** Hare,** and Mackie and his associates.*® Both tubes 
are incubated for twenty-four hours and then are plated, after which the organ- 
isms that grow up are identified. I have not employed the refinements of technic 
suggested by Lowe'* and Shearman,* although they probably make for greater 
accuracy. 

Lowe'® stresses the importance of ensuring equality of distribution of 
inoculum between the two cultures, so that the results may be reasonably com- 
parable, believing it obvious that the implantation of infected material into the 
patient’s blood specimens should not be unduly heavy. He therefore, as far as 
possible, has standardized the emulsion of urinary deposit to be not greater than 
a strength approximately similar to a bacterial emulsion of 2,000 million organ- 
isms per ¢.c., from which three loops are inoculated into 5 ¢.c. of blood. 

Shearman*® likewise emphasizes that the amount of inoculum used must be 
very small, beeause the blood varies in its bactericidal powers and beeause speci- 
mens used as the inoculum vary considerably in their bacterial content. For this 
reason he has found it advisable when making the cultures to use two separate 
amounts, each of 5 ¢.e. of the patient’s blood, and to vary the amount of inoculum 
used in each. In one 3 loops of an emulsion made from the specimen to be 
examined and of the density described by Lowe'® are used as the amount of 
inoculum and in the other only one loop is used. In practice he does not always 
get the same cultural result from each tube, as it not infrequently happens that 
inhibition is prevented in the tube containing the larger amount of inoculum, 
either because of the exceptionally high bacterial content of the moculum or 
beeause of a low bactericidal action of the patient’s blood, so that a mixed eulture 
results. In such cases the tube with the small amount of inoculum will usually 
yield a pure culture of the pathogenic organisms if such be present in the focus 
under examination. 

In 5 of the 9 specimens of urine from my patients without urinary infee- 
tion, the same organisms were present in the enriched broth medium and in the 
patient’s blood, in 3 the germs present in the broth culture failed to grow in 
the patient’s blood, and in 2 the bacteria that grew up in the two cultures were 
different (Table I). 

Of the 31 urine cultures in cases with pyuria there were no microbes in 
either medium in 10 per cent, the same bacteria grew up in both media in 64 


TABLE I 


SIMULTANEOUS CULTURES OF 56 URINES BOTH IN A RICH CULTURE MEDIUM AND IN THE 
PATIENT’S WHOLE COAGULABLE BLOOD 


CASES WITH URINARY 


CASES WITH : INFECTION 

NO URINARY WITH ~ WITHOUT er 

INFECTION PYURIA PYURIA TOTAL 
Number of urines 10 31 15 46 
Number contaminated 1 0 2 2 
Number remaining 9 31 13 44 
No germs in either culture 0 3 (9.7%) 4 (30.8%) 7 (15.9% 
Same germs in both cultures 5 (55.6%) 20 (64.5%) 6 (46.1%) 96 (59.1% 
Germs only in culture medium 3 (33.3%) 6 (19.3%) 3 (23.1%) 9 (20.5% 
Different germs in both cultures 1 (11.1%) 2 (6.5%) 0 2 (4.5%) 
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per cent, the organisms present in the broth failed to grow up in the blood in 
19 per cent, while different germs grew up in the two media in 7 per cent 
(Table I). 

Of the 13 urine specimens from cases of urinary infection without pyuria, 
no microorganisms were present in 31 per cent, the same germs were present 
in both media in 46 per cent, and the bacteria present in the broth failed to 
grow in the blood in 23 per cent, while in none were there different organisms 
in the two media (Table I). 

When the three groups are combined, it will be noted that microorganisms 
crew up in 46 of the 53 pairs of urine cultures examined. In one-fourth of these 
all the germs that grew up in the enriched broth were killed by the patient’s 
blood, indicating the presence in that blood of a bactericidal power against 
them. In the other three-fourths organisms grew up in the patient’s blood, 
signifying the absence in that blood of any bactericidal power against them. 
While the cases are too few for generalizations, it would seem that only in 
three-fourths of urines containing bacteria can the latter be said to be infecting 
the patient. Eight and eight-tenths per cent of the total 34 eultures in the 
patient’s blood contained organisms that failed to grow up in the enriched broth 
culture and consequently would have been missed entirely had no cultures been 
made in the patient’s blood (Table I). 

Colon bacilli constituted 14.3 per cent of the organisms found in the urines 
in eases with no urinary infection and 18.2 per cent in cases of urinary infection 
without pyuria, all being killed by the patient’s blood. They constituted 37 
per cent of the germs present in the urines in eases of pyuria, 65 per cent of them 
growing in the patient’s blood (Tables IT and IIT). 

Lowe reported that out of 20 cases showing bacilluria in carefully collected 
catheter specimens, in 14, or 70 per cent, the organisms present were non- 
pathogenic to the patient, which he regards as quite in keeping with clinical ex- 
perience. 

Streptococci constituted 14.3 per cent of the bacteria found in the urine in 
my eases with no urinary infection and 9.1 per cent in cases of urinary infection 
without pyuria, all of them growing in the patient’s blood. They constituted 
10.9 per cent of the microbes found present in the urines in cases of pyuria, 80 
per cent of them growing in the patient’s blood (Tables IT and IIT). 

Staphylococci constituted 64.3 per cent of the microorganisms present in 
the urines in eases without urinary infection, two-thirds of them growing in the 
patient’s blood ; 72.7 per cent in cases of urinary infection without pus, three- 
fourths of them growing in the patient’s blood; and 37 per cent in cases of 
vuria, half of them growing in the patient’s blood (Tables II and ITT). 

Grouping the cases into those with pus and those without pus in the urine, 

lon bacilli constituted 16 per cent of the germs present in the urines from 
he eases without pyuria, and when present were of little etiologic significance. 
in eases of pyuria they constituted 37 per cent of the organisms found in the 
irines, two-thirds of them being pathogenic for the patient and probably the 
causal organisms (Table IV). This would seem to partially confirm Cabot and 
‘rabtree’s*® observation that coceal organisms are the etiologic factors in urinary 
ufeetions unaccompanied by pus in the urine. 
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Staphylococci constituted 68 per cent of the bacteria present in the urines 
without pyuria, 70.6 per cent of them being pathogenic for the patient and of 
etiologie significance. They constituted 37 per cent of the microbes found in the 
urines in eases of pyuria, half of them being pathogenic for the patient and of 
etiologie significance (Table IV). 

Streptococci constituted 12 per cent of the organisms present in the urines 
in eases of urinary and other infections without pyuria, all of them being 
pathogenic for the patient and probably of etiologic importance. They con- 
stituted 10.9 per cent of the germs found in the urines with pus, 80 per cent 
of them being pathogenic for the patient and hence of etiologic importance 


(Table IV). 
ADVANTAGES OF PATHOGEN-SELECTIVE CULTURES OF THE URINE 


Pathogen-selective cultures of the urine would therefore seem to be more 
reliable and more informative than ordinary cultures, including those in glucose 
brain broth. In chronie and foeal infections they may supply the need expressed 
by Wood* for real tangible evidence that can be applied as a useful aid in de- 
termining when bacteria are virulent for the particular individual, and may help 
to decide Horder’s** 
illness, and the question Young and Davis*® regard as so difficult, whether the 


query whether a germ present is the causative factor in an 


presence of streptococci denotes an additional danger to the patient. It may 
also differentiate mixed infections from secondary invasions and may aid in 
finding the elusive cocci, regarded by many as the causal factors, 

The eases in which only the colon bacillus was present in the enriched broth, 
while a different organism grew in the patient’s blood, may furnish the proof 


demanded by Chown”™ that colon bacilli may overgrow other pathogenic or- 
ganisms. 


CONCLUSIONS 


1. Bacteriologic studies of the urine are attended with uncertainty and 
confusion, 

2. The ordinary culture of the urine gives no information as to the in 
fectivity for the host of the organisms that grow up. 

3. The various serologic tests, intracutaneous tests, tests for selective 
affinity, and tests for cataphoresis are all of questionable value in determining 
the infectivity of bacteria for their host. 

4. The pathogen-selective culture of the urine, in chronie and focal infee- 
tions, utilizes the bactericidal power of the patient’s fresh, whole, coagulable 
blood for selecting the etiologically important organisms from a mixed culture 

5. It reveals the presence of more types of organism than does glucose braii 
broth. 

6. It would seem to show that only in three-fourths of urines containing 
bacteria can the latter be said to be infecting the patient. 

7. It would seem to show that colon bacilli constitute about one-sixth of tl 


organisms present in the urines in eases of urinary and other infections withou 
pyuria, usually having little etiologie significance, and about one-third of t! 
organisms present in the urines containing pus, two-thirds of them being « 
etiologic importance. 
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8. It would seem to show that staphylococci constitute over two-thirds of 
the bacteria present in the urines in cases of urinary and other infections with- 
out pyuria and about one-third in the urines containing pus, nearly three- 
fourths of the former and half of the latter being of etiologic importance. 

9. It would seem to show that streptococci constitute 12 per cent of the 
germs present in the urines in cases of urinary and other infections without 
pyuria, all being of etiologic importance, and 10.9 per cent in the urines con- 


taining pus, 80 per cent having etiologie significance. 


REFERENCES 


1. Topley, W. W. C©., and Wilson, G. S.: The Principles of Bacteriology and Immunity, 
London, 1929, Edward Arnold and Co., Vol. Il. 

Ze Freiberg, Jos, A., and Dorst, Stanley, .2 The Allergic Joint, J. LAB. & CLIN. MED. 15: 
1109, 1930, 

3. Cox, W. C.: Autogenous Vaccines in Treatment of Chronic Sinus Infections and Nasal 
Allergy, Military Surgeon 73: 121, 1953, 

t. Eiman, John: Discussion on Vaccine Therapy, Atlantic Med. J. 31: 211, 1927. 

5. Swift, Homer F.: Rheumatie Fever. Cecil’s A Text-Book of Medicine, ed. 2, Phila- 
delphia, 1950, W. B. Saunders Co., p. 89. 

6. Gay, Leslie N.: Methods and Laboratory Technic Used in the Diagnosis of Allergic 
Diseases. The Practitioner’s Library of Med. and Surg., New York, 1932, D. Apple- 
ton and Co., Vol. I], p. 581, 

7. Mackenzie, George M., and Hanger, Franklin M., Jr.: Study of Hypersensitiveness to 
Derivatives of Hemolytic and Non-Hemolytic Streptococci (Preliminary Report), 
Proce. Soc. Exper. Biol. & Med, 21: 442, 1923-24. 

8. Biirgers, Th. J., and Wolffheim, W.: Zum Tonsillenproblem, Klin. Wehnschr. 10: 1064, 
1931. 

9. Moore, Merle W.: The Value of Skin Testing as an Aid in the Diagnosis of Allergic 
Diseases, Northwest Med. 32: 224, 1933. 

10. Short, Charles L., Dienes, L., and Bauer, Walter: Autogenous Vaccines in Rheumatoid 
Arthritis. A Clinical Study and Critique, Am. J. M. Se. 187: 615, 1954. 

11. Kolmer, John A., and Boerner, Fred: Approved Laboratory Technic, New York, 1931, 
D. Appleton & Co., p. 395. 

12. Solis-Cohen, Myer: A Comparison of the Relative Values of the Intracutaneous Skin 
Test and of the Pathogen-Selective Culture in Selecting Bacteria for Vaccine From 
Mixed Cultures, Am, J. Clin. Path. 3: 305, 1933. 

13. Rosenow, Edward C.: Serologie Specificity of Streptococci Having Elective Localizing 
Power as Isolated in Various Diseases of Man, J. Infect. Dis. 45: 331, 1929. 

14. Heckel, N. J., Jensen, L. B., and Wood, I. H.: A Study of Dissociating Streptococci and 
Their Electrical Charges in Infections of the Genito-Urinary Tract, J. Urol. 33: 
284, 1935. 

15. Wessen, Miley B.: Discussion on paper of Heckel, ete., J. Urol. 33: 298, 1935. 

16. Herrold, Russell D.: Idem, pp. 301, 302. 

17. Boerner, Fred., and Solis-Cohen, Myer: A Study of Pathogen-Selective Cultures in 
Relation to Vaccine Therapy, Am. J. Clin. Path. 3: 125, 1933, 

1s. Lowe, E. Cronin: Pathogen-Selective Cultures as an Aid to the Diagnosis of Infective 
Foci, Brit. M. J. 2: 98, 1928. 

19. Solis-Cohen, Myer:  Accentuating Pathogenic Organisms in Culture by Utilizing the 
Inhibitory Influence of Whole Blood, Brit. J. Exper. Path. 8: 149, 1927. 

20. Idem: The Pathogen-Selective Vaccine. Its Preparation and Administration, Med. Times 
58: 206, 1930. 

21, Solis-Cohen, Myer, and Heist, George D.: A Method of Distinguishing From Among 
Various Microérganisms Present in a Patient, Those That Are and Those That Are 
Not Acted Upon by That Patient’s Whole Coagulable Blood, Penn. M. J. 25: 
27, 1921. 

22. Solis-Cohen, Myer, and Rubenstone, A. I.: The Technic of the Pathogen-Selective 
Method of Cultur, J. Las. & CLIN. MEp. 11: 881, 1926. 

25. Wright, Almoth E., in conjunction with Morgan, W. Parry, Colebrook, L., and Dodgson, 
R. W.: Observations on Prophylactic Inoculation Against Pneumococeus Infee- 
tions, and on the Results Which Have Been Achieved by It, Lancet 1: 1 and 87, 
1914, 

24. Heist, George D., Solis-Cohen, Solomon, and Solis-Cohen, Myer: The Bactericidal Action 
of Whole Blood With a New Technique for Its Determination, J. Immunol. 3: 
261, 1918. 





784 THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


25 


. Bull, C. G., and Bartual, Louis: Pneumococcus Cultures in Whole Fresh Blood: I. The 


Retardative Effect of the Blood of Immune Animals and the Mechanism of the 


Phenomenon, J. Exper. Med. 31: 233, 1920. 


. Smiley, H. Everett: Bactericidal Action of Blood of Rabbits Immunized Against 


Pneumococci, J. Infect. Dis. 33: 88, 1923. 


27. Robertson, Oswald H., and Sia, Richard H. P.: Studies on Pneumococeus Growth In- 


hibition. II. A Method for Demonstrating the Growth Inhibitory and Bactericidal 
Action of Normal Serum-Leucocyte Mixtures, J. Exper. Med. 39: 219, 1924. 


28. Matsunami, Taitsu, and Kolmer, John A.: The Relations of the Meningococcidal Activity 


of the Blood to Resistance to Virulent Meningococci, J. Immunol. 3: 201, 1918. 


29. Malone, R. H., Avari, C. R., and Naidu, B. P. B.: The Bactericidal Power of the Blood 


of Rats as a Measure of Their Immunity to Plague, Indian J. M. Research 13: 121, 
1925. 


. Heist, George D., Solis-Cohen, Solomon, and Solis-Cohen, Myer: A study of the Viru 


lence of Meningococci for Men and of Human Susceptibility to Meningococcic In 
fection, J. Immunol. 7: 1, 1922. 


. Beckley, A. G.: Administration of Vaccines, Penn. M. J. 32: 888, 1929. 


2. Crowe, H. Warren: The Specific Vaccine Treatment of Chronic Arthritis and Rheumatism, 


J. LAB. & CLIN. MED. 15: 1072, 1930. 


3. Graham, R. V.: Some Principles Underlying the Diagnosis and Treatment of Focal 


Infections With Particular Relation to Arthritis, Med. J. Australia 16 (2): 665, 1929. 


34. Lowe, E. Cronin: Foci and Nature of Infection in 100 Cases of Rheumatic Condi- 


tions, Brit. M. J. 2: 43, 1929. 


5. Shearman, C. H.: The Application of Pathogen-Selective Methods of Culture in the 


Investigation of Foci of Infection in Arthritis, Med. J. Australia 16 (2): 662, 1929. 


6. Thomson, David, and Hill, N. Gray: Recent Researches on the Streptococcal Etiology of 


Rheumatic Fever, J. Las. & CLIN. MED. 15: 1124, 1930. 


37. Walls, R. M.: The Pathogen-Selective Method of Culturing, Dental Cosmos 67: 806, 1925. 


. Ramsay, Jeffrey, and Pearce, C. M.: Tonsil Puncture: A New Method of Investigation, 


Brit. M. J. 1: 543, 1929. 


. Barlow, D. L.: Vaccine Therapy, Med. J. Australia 17(1): 671, 1930. 
. Kolmer, John A.: The Present Status of Vaccine Therapy. Principles Involved; An 


alysis of Cases of Success and Failure and Results of Vaccine Therapy in Prophylaxis 
and Treatment of Disease, Atlantic M. J. 31: 208, 1927. 


. Solis-Cohen, Myer: Some Interesting Pediatric Cases With a New Method of Bacteri- 


ological Study and Treatment, New York Med. J. 112: 967, 1920. 


2. Boerner, Fred, and Mudd, Stuart: Determination of the Phagocytic Power of Whole 


Blood or Plasma-Leukocyte Mixtures for Clinical or Experimental Purposes, Am. 
J. M. Se. 189: 22, 1935. 


3. Flemming, Alexander: The Bactericidal Power of Human Blood and Some Methods 


of Altering It, J. Laryng. & Otol. 43: 385, 1928. 


4. Hare, Ronald: The Haemolytie Streptococci From the Vagina of Febrile and A febrile 


Parturient Women, J. Path. & Bacteriol. 38: 129, 1934. 


5. Mackie, T. J., Finkelstein, M. H., and Van Rooyen, C. E.: The Comparative Bactericidal 


Action of Normal Serum, ‘‘Whole’’ Blood and Serum-Leucocyte Mixtures; With 
Further Observations on the Bactericidal Mechanism of Normal Serum, J. Hyg. 32: 
494, 1932. 


j. Cabot, Hugh, and Crabtree, E. Granville: The Etiology and Pathology of Non-Tubereculous 


Renal Infections, Surg. Gynee. Obst. 23: 495, 1916. 


. Wood, V. V.: The Paranasal Sinuses as Sources of Infection, Ann. Otol., Rhin. & 


Laryng. 37: 592, 1928. 


8. Horder, Thomas: Bacillus Coli Infections. In a Textbook of the Practice of Medicine. 


Ed. by Frederick W. Price, ed. 2, 1926, London, Milford, p. 79. 


9. Young, Hugh H., and Davis, David M.: Practice of Urology 1: Philadelphia, 1926, W. 


B. Saunders Co., p. 96. 


. Chown, Bruce: Pyelitis in Infancy: A Pathological Study, Arch. Dis. Child. 2: 


97, 1927. 


2110 Spruce STREET 











. 
; 











THE WEIGHT LOSS OF TUBES OF CERTAIN PATHOGENIC FUNGI 
GROWING ON A SPECIFIC MEDIUM* 


Joun W. WituiAMs, M.D., anv Leo Green, B.S., CAmBringE, Mass. 


E HAVE been unable to find reference in the literature to weight loss of 

tubes of medium with the lapse of time under stated climatologie econdi- 
tions. This paper deals with a study of weight loss, using planted and un- 
planted tubes. We have used our routine medium for pathogenic fungi. It is 
labeled W medium (1 per cent dextrose, 4 per cent peptone, 114 per cent agar 
adjusted to pH 5.8) and is superior to Sabouraud’s proof medium in the gross 
study of these organisms since growths as a rule are more delimited, more con- 
stant in type and show less pleomorphism. 

Planted and unplanted tubes were placed with slants upright in diffused 
light and allowed to remain at room temperature. The initial weight was taken, 
and they were weighed after the following intervals: 2, 5, 7, 9, 14, 19, and 35 
days (July 11, 1934 to Aug. 15, 1934). All possible care was taken in handling 
the test tubes, cotton plugs, and plants. Small bits of growth of as near as 
possible the same size were planted. The tubes were of the same size (2 x 15 
em.) and the medium in each exactly 10 ¢.c. (9.513 gm.). The medium was 
sterilized by autoclaving at 15 pounds’ pressure for twenty minutes and slanted 
at 25 degrees. The data tabulated in Fig. 2 were the average of 3 tubes. The 
greatest variation from the mean of the 3 tubes was 10 per cent and the 
least 0.4 per cent. 

The following pathogenic fungi and 2 saprophytes, Lichtheimia sp. and 
Scopulariopsis brevicaulis, were planted: Achorion schoenleinu, Acladium 
castellani, Candida candida, Endodermophyton tropicale, Endomyces capsulatus, 
Endomyces dermatitidus, Epidermophyton cruris, Epidermophyton inguinale, 
Glenospora gammeli, Geotrichum bachmann, Indiella americana, Microsporon 
audouini, Microsporon felineum, Microsporon gypseum, Monosporum apio- 
spermum, Monilia albicans, Odspora humi, Sporotrichum schenku, Trichophyton 
crateriforme, Trichophyton granulosum, Trichophyton gypseum asteroides, 
Trichophyton gypseum lacticolor, Trichophyton japonicum, Trichophyton inter- 
digitale, Trichophyton niveum, Trichophyton sulfureum, Willia anomala. 

The interrupted lines in Fig. 2 illustrate the maximum and minimum de- 
crease in weight. The continuous line represents the controls of unplanted 
medium. The mean loss of weight per tube is approximately 0.065 gm., or 7 
mg. per gram of medium per day. Our original medium contained approximately 
0.15 gm. agar, 0.4 gm. peptone, 0.1 gm. dextrose in 10 ¢.c. The average weight 


*From the Department of Biology and Public Health and the Homberg Memorial In- 
firmary, Massachusetts Institute of Technology. 
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of 10 ee. medium was 9.513 ¢m., of which 0.65 gm. were the above and the 
balance, or 8.86 em., water. The water loss for thirty-five days was about 2.3 
em. (25 per cent) resulting in a concentration of constituents of from 4 to 5 
per cent. 

Fig. 1 illustrates the temperature change from day to day during the period 
of study. Fig. 3 illustrates the daily noon vapor pressure and Fig. 4 the daily 
relative humidity. These factors undoubtedly are important since a study' for 
another purpose revealed a weight loss on an average of 8.6 mg. per gm. per day 
in place of 7 mg. per gm, per day as found in this study. 

The foregoing data reveal that these organisms play little part in the reten- 
tion or dissipation of moisture. Apparently, a certain part of the medium is 
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converted into organism. The weight loss of the planted and unplanted tubes is 
strikingly similar. The amount of water loss for this medium should correspond 
fairly consistently with water loss in other media. These tabulations should 
make the laboratory worker realize that he is actually planting his organisms 
on different media when he uses fresh and several-week-old media, due to th 


variation of percentage of ingredients. 
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HEMOGLOBIN VALUES IN NORMAL ADULTS OVER A 
PERIOD OF TIME* 


WINIFRED INGERSOLL, MADISON, WIs. 


HE purpose of the present study was to determine the range and variations 

in hemoglobin values in normal adults over a period of time. This informa- 
tion is important because the significance of a single value depends upon whether 
the factor is a constant or variable one in the apparently normal individual. At 
the present time few data are available and the results are not consistent. 
Rud! states that hemoglobin values in human subjects are even less variable 
over periods of time than those of red blood cells. A study of the data of 


Reich and Green? shows considerable variation in each of six female subjects. 
METHOD 


The subjects of the present study were thirty young adult medical students. 
Determinations were made with a Bausch and Lomb hemoglobinometer after the 
method of Newcomer. A constant souree of light was used. Samples of blood 
were taken from the ear lobe, in a few cases from the fingers. A lens was used 
to read the menisci. As far as possible, determinations were made weekly or 
oftener during the months of October to January, and no subject had less than 
ten. The ten subjects who showed rather steady declines were rechecked in the 
spring and six of them again after one vear. A record was kept in each ease of 
age, height, weight, personal habits, and the occurrence of menstruation and 
illnesses, 


DATA 


A study of the individual graphs, which cannot be included because of their 
bulk, reveals the following facts: First, the difference between the maximum 
and minimum hemoglobin values for the period or the range varies for the 
different subjects between 0.4 and 2.7 gm. per 100 ¢.¢. of blood. Fourteen 
subjects have a range of 1.0 em. or less and sixteen a range of over 1.0 gm. 
Females show greater differences than males, the average respective ranges being 
1.54 gm. and 1.10 gm. Second, the variations from the average for the subject 
were determined for each hemoglobin reading and the distribution of variations 
shown by means of frequency polygons (see Fig. 1). It will be noted that for 
the group as a whole small variations of 0.1 and 0.2 gm. are most likely to oceur, 
while for the males the most frequent variations are 0.1, and for females 0.2 and 
0.5 gm. Also, as to the general trend over the period 41 per cent of the group 
show irregular trends though in many eases the final values are lower than the 


*From the Physiological Laboratory, University of Wisconsin. 
Received for publication, July 19, 1935. 


isd 








‘ 
, 


) 


78: THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


initial, in a few eases slightly higher, and in the rest about the same as at the 
beginning. Thirty-three per cent show a tendency to constant values and 26 per 
eent a definite downward trend. Determinations made in the spring upon the 
latter show values very similar on the whole to those of the winter months. In 
no case was the high fall value completely regained. In October, 1934, one year 
after the original determinations, one of the six available subjeets shows a lower 
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Fig. 1.—Frequency polygons showing distribution of variations from average hemoglobin value 
for the subject in grams per 100 c.c. blood. A, total; B, males; C, females. 
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Fig. 2.—Hemoglobin values in grams per 100 c.c. blood for two subjects, A, male, No. 8: 
B, female, No. 10, showing the differences which may occur in range, weekly variations, and 
general trend of values. 
value than at any previous time, one is still at the spring level, and four are as 
high as they were the preceding October. Finally, there is no apparent correla 
tion between build or habitual number of hours of sleep and average hemoglobin 
values. Most of the illnesses reported were colds. The more severe ones are ac 
companied by a change which occurs irregularly before or after the illness. N: 
consistent relation is evident between hemoglobin variations and menstruation 


meer 


ee ae es 


ee eal 


7 


ee 











i 





5 Doe Wr Ee ee ee eee To. ee i 





Speer 
ke 


+ Peo eenua 





INGERSOLL : HEMOGLOBIN VALUES IN NORMAL ADULTS 789 


DISCUSSION 


According to the data individuals differ as to their hemoglobin picture. 
While some tend to maintain a rather constant level over a period of time, others 
vary considerably as to range, weekly values, and general trend. Graphs 8 and 
10 (Fig. 2) well illustrate this point. While No. 10 happens to be one of the 
more variable of the female subjects, two of the males show as great a range. 
Any reading from No. 8 would give an accurate idea of the condition as to 
hemoglobin, while a single reading from No. 10 would be quite misleading. These 
facts show the absurdity of relying upon a single reading in clinieal studies. In- 
formation which the subjects were able to give was inadequate in most cases 
to explain their dissimilarities. The marked sex differences suggest menstruation 
as a possible factor. No consistent relation has as yet been reported between 
its various phases and hemoglobin changes, but before it is ruled out a more ex- 
tensive study should be made with frequent determinations before, during, and 
after the period. It is perhaps noteworthy that the only female ineluded in the 
‘‘constant group’’ is a ease of prolonged amenorrhea. Other factors which may 
have played a part are the following: Females omitted meals somewhat more fre- 
quently and missed whole or part nights of sleep almost twice as often, and while 
males reported more illnesses, females had all the more severe ones requiring 
absence from classes. 

A downward trend between the months of October and January is present 
in about 50 per cent of the group and marked in 26 per cent. Seasonal variation 
has been reported by some workers® and is a factor to be considered here since 
four of the six subjects who were observed for a year showed a return to their 
original values in the corresponding months of the second year. 


CONCLUSIONS 


1. Individuals who are apparently normal show marked differences as to 
the range, weekly variations, and general trend of their hemoglobin values. 

2. In the six subjects observed for one year, seasonal variation is suggested. 

3. Females vary more than males. 

4. A single hemoglobin determination may be misleading. For that reason 
several determinations should be made as a basis of diagnosis or treatment. 
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STUDIES ON T. VAGINALIS IN VITRO* 


H. A. SHELANSKI, A.B., PHILADELPHIA, PA. 


HIS study is a part of a larger investigation of methods of culturing and 

controlling various species of Trichomonas, which includes T. vaginalis, T. 
buccalis, T. hominis, T. batrachorum, and four strains of Trichomonas from the 
snake. The scope of this report is limited to methods of cultivation and of con- 
trol in vitro of Trichomonas vaginalis. The purpose in reporting this part of 
the investigation is to make available to those interested a technie which has been 
found satisfactory for detecting, cultivating, and studying the properties of 
this parasite. The series of studies on 7’. vaginalis was carried out on a culture 
originally derived from a ease of chronic vaginitis of the following history : 

Mrs. L. A., white, para iii, six months pregnant, vaginal mucosa was inflamed and 
hemorrhagic. Vaginal secretion was profuse, yellow, thin, and bubbly. Clinically the case 
was a typical instance of trichomonas vaginitis. Wet smear showed Trichomonas in large 


numbers. 
The method of obtaining the primary culture was as follows: 
The vagina was distended by means of a speculum and some material was gathered 


from the region of the posterior fornix with a sterile swab, which was then placed in a test 


tube containing 5 e.c. of Ringer’s No. 2 solution. 


This specimen was inoculated into a culture medium consisting of 0.1 per 
cent Loeffler’s blood serum in Ringer’s No. 2 solution, which eontains :' 
Nal 6.0 gm. 
KCl 0.1 gm. 
CaCl, 0.1 gm. 
NaHCO, 0.1 gm. 
In 1,000 e.e. of distilled HO. 


To confirm the presence of 7’. vaginalis in a specimen a small drop, which 
should be perfectly liquid and fresh, is placed on a micro slide and examined 
under the low power objective, and confirmed by examination under the high 
power dry lens. As soon as possible after taking the fresh material from the 
vagina and not longer than two hours, 1 ¢.e. of the fresh vaginal swab (Ringer) 
specimen is added to 10 ¢.c. of culture medium. This is ineubated at 37.5° C. 
After forty-eight hours this culture (10 or 11 ¢.¢.) is added to 500 ¢.c. of culture 
medium and again incubated at 37.5° C. The organisms appear in fairly large 
numbers after two days of incubation, and continue to exist in this state for 
about one week. 

In the study being reported here this procedure yielded a viable culture 
which contained approximately 750 individual organisms per eubie centimeter. 
The organisms showed the characteristic form and motion. Upon examination 

*From the Zoological Laboratories, University of Pennsylvania. 
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under the high power dry lens the organisms proved to be very healthy and active 
with hardly any distortion. At lethal concentrations of silver picrate, silver 
nitrate, strong and mild silver protein, organisms ceased their motion and 
became distorted; then the undulating membrane also ceased its motion and the 
organism became quiescent. Shortly after this the body membrane ruptured 
and its contents disappeared in the medium. In the ease of lethal concentrations 
of pierie acid and sodium picrate the organism assumed a perfectly spherical 
appearance and after some time, the membranes burst. 

studied were picric acid, silver nitrate, silver picrate,* 
Kach of these 


The compounds 
silver protein strong, silver protein mild, and sodium pierate. 
substances was used in four dilutions, viz., 1:100, 1:500, 1:1,000, and 1:5,000, in 
Addition of these dilutions to an equal volume of eulture pro- 
To 5 
e.c. of the culture containing living flagellates 5 e¢.c. of the solution to be tested 
In order 


distilled water. 
dueed a final effective concentration one-half that of the stock dilution. 


was added. Five tests were made for each dilution of all the substances. 
to evaluate the ‘‘buffering”’ effect of the Loeffler blood serum, a parallel series 
was run in which the Loeffler-Ringer medium was removed by centrifugation 
and the organisms taken up in Ringer’s No, 2, after which the compounds under 
investigation were added in the usual way. This control series showed that 
there was a distinet ‘‘buffering’’ or protective action of the culture medium. 
Freeing the organism from culture medium, and suspension in Ringer’s No. 2 
solution rendered them more easily susceptible to the action of the substanee 


EFFECT IN CULTURE MeEpIUM (NoT CENTRIFUGED) 


CONCENTRATION 
TIME TO KILL 


SUBSTANCE TO OF TEST SOLU- _ — aie 
BE TESTED TION ADDED TO AVERAGE OF 
CULTURE FIVE TRIALS RANGE 
Picrie acid 1: 100 10” 10” 
1: 500 30’ 40” 30’ 10” to 32’ 40” 
121,000 51° 30” 50’ 10” to 52’ 30” 
1:5,000 1 hr. 16’ 30” 1 hr. 15’ 30” to 1 he. 17’ 30” 


Silver nitrate 100 10” 10” 


ni 

1: 500 1° 50” 4’ 30” to 5’ 20” 

1:1,000 6’ 50” 30” te 7 oO 

1:5,000 ge 2” 8’ 10” to 940” 
Silver picrate 1: 100 10” 10” 

1: 500 51° 55” to 2° 10” 

1:1,000 os aa 3’ 10” to 3° 40” 

1:5,000 5° $8" 5’ 30” to 6° 30” 
Protargol 1: 100 10” 10” 

1: 500 4’ 30” 3’50” to 5’10” 

1:1,000 oY)’ SS" 20’ 30" to 33° 40” 

1:5,000 24 hr. 24 hr. 
Argyrol 1: 100 8’ 30” 8’10” to 9’ 20” 

1: 500 26’ 30” 25° 30” to 37° 40” 

1:1,000 $6’ 20” 45’ 30” to 47’ 50” 

1:5,000 24 hr. 24 hr. 
Sodium picrate 1: 100 10” 10” 

1: 500 4’ 30” 4’10” to 4'50” 

1:1,000 a | 20’ 10” to 22’ 30” 

1:5,000 24 hr. 24 hr. 


*Silver picrate 
ugh the courtesy 


AgCeH207;N3.H20 (353.94), containing 30.48 per cent silver, was supplied 
of John Wyeth & Bro., Inc., Philadelphia. 
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being tested. The time required to kill the organisms was recorded as that 
time when they were found, upon examination of three successive drops, to be 
all dead. Only when all three examinations showed no living animals was the 
time recorded accepted. As a control for these experiments 5 ¢.c. of distilled 
water were added to 5 ¢.c. of culture, and to 5 ¢.c. of the centrifuged material 
suspended in Ringer’s No. 2 solution. This control was used for all of the species 
of Trichomonas examined. No change was evident in the activity of the organ- 
isms in the culture medium diluted with distilled water for five days. In the 
centrifuged material no change was evident after three days. Therefore, the 
effect on the organisms of the distilled water in which the chemicals are dissolved 
may be ignored. 
TRICHOMONAS VAGINALIS 

1. Five cubic centimeters of test solution were added to 5 ¢.c. of culture medium: thus 

the concentration of the test solution was cut in half. 


2. The test solutions are all aqueous solutions. 


3. The time to kill the organisms is taken as the time between the addition of the test 


solution and the time when all the organisms were found to be dead. 
4. Ten seconds is the time between the addition of the test solution and the examination. 
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Fig. 1.—Graph of killing time of silver nitrate and silver picrate on Trichomonas vaginalis 
in vitro. 


The results of comparison of the effect in vitro of silver picrate with silve! 
nitrate, recalculated in terms of the lethal concentration of metallic silver, 
are shown in Fig. 1. If the separate réle of the cation is not taken into 
account it will be noted that silver picrate is effective at lower silver concentra 
tion. Strong silver protein shows a killing power very similar to that of silver 
picrate. The mild silver protein is relatively ineffective, showing its first effect a’ 
a concentration of 0.25 mg. silver per e¢.c. in eight and one-half minutes. 


SUMMARY AND CONCLUSIONS 


Details are shown of a satisfactory method for obtaining and cultivatin: 
viable strains of Trichomonas vaginalis in amounts suitable for determining t! 
effect of various substances upon the organism, 
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An example of such a study is shown, consisting of the determination of the 
lethal concentration of various silver compounds, including silver pierate, silver 
nitrate, and the mild and strong silver proteins. 

Solutions of silver picrate destroy T. vaginalis at low concentrations of 
silver. 


The author wishes to express his appreciation to Dr. David H. Wenrich for guidance dur- 
ing the course of this investigation. 
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A CASE OF MENINGITIS IN A NEWBORN INFANT DUE TO A SLOW 
LACTOSE-FERMENTING ORGANISM BELONGING TO THE 
COLON BACILLUS GROUP* 


M. FE. MutuHernN, B.S., AND WALTER BALE SEELYE, M.D., SeatrtLe, WASH. 


HE patient, a male child, the second sibling of healthy young parents, was 
first seen on May 28, 1934, at the age of five weeks. The pregnancy had been 
uneventful and the baby was born at term, a normal delivery. Breast feeding 
was tried for only two weeks, then a dilute milk, water and dextri-maltose 
formula was given. Orange juice and cod liver oil had been started at three 
weeks and were being given daily. The complaint at this time was that the 
infant seemed dissatisfied with the feedings and was somewhat irritable. Phys- 
ical examination revealed a thin, somewhat poorly nourished male infant with 
a normal temperature. The length was twenty-one inches, the weight seven 
pounds, fourteen ounces. The posterior fontanel was closed, the anterior fonta- 
nel one and one-half centimeters in diameter, soft, level, no pulsations noted. 
The eyes, ears, mouth, and pharynx were normal. The heart was not enlarged to 
pereussion, its rate and rhythm were normal and no murmurs were heard. The 
lungs were clear and resonant throughout. The abdomen was soft, level, with no 
palpable masses and the liver, spleen, and kidneys were not felt. The umbilicus 
was healed and presented no hernia. The genitalia were normal. A whole milk, 
water and dextri-maltose formula was prescribed with five feedings at four- 
iourly intervals, the cod liver oil and orange juice to be continued as before. 
One week later there had been no gain in weight and the infant had a weak, 
vhimpering ery, high pitched and constant. Kernig’s sign was negative. There 
vas no neck rigidity and the spine flexed easily, though he lay for the most part 
‘ith his head retracted and back arched. The bowels were loose and frequent 
nd the mother had noted some mucus in the stool. A small cerebral hemorrhage 
as considered as a possible diagnosis at this time, and it was felt best to con- 
\inue conservative treatment. An evaporated milk, water, and karo formula was 


*Received for publication, July 20, 1935. 
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substituted for the whole milk and dextri-maltose mixture and the mother was 
cautioned to report immediately any change in the child’s condition. Two days 
later, after a short interval of improvement, the infant’s condition was definitely 
worse. The rectal temperature was 100° F., the heart rate 180, and a short sys- 
tolie murmur was heard at the eardiae apex. The infant lay in oposthotonos, the 
fontanel was bulging, the patellar tendon reflexes were exaggerated and Kernig’s 
sign was positive bilaterally. A tentative differential diagnosis was made of 
cerebral hemorrhage or meningitis and spinal puncture was performed. Eight 
cubie centimeters of yellowish, cloudy, blood-tinged fluid were withdrawn under 
no apparent increase in pressure. Five cubie centimeters of antimeningococcic 
serum were given intraspinally, 

A clot formed in the test tube within a few minutes. The smear showed no 
organisms; the cell count was 12,000 with 94 per cent polymorphonuclear cells, 
sugar 9.4 mg., Wassermann negative. The patient was admitted to the Chil- 
dren’s Orthopedic Hospital. During the succeeding twenty-four hours there 
were repeated slight generalized convulsions and the fontanel became more and 
more tense. Spinal puncture was attempted the following day but no fluid was 
obtained. Cisternal puncture yielded 15 ¢.¢. of cloudy, yellowish fluid under 
moderately increased pressure. The next day the spinal and nuchal rigidity were 


yrronounced, the fontanel was bulging, the patellar reflexes were absent, 
z cond 


the abdomen was distended and tympanitic, there was drooling at the mouth, 
and the pupils were contracted. The parietal sutures were beginning to sepa- 
rate. There were two slight, generalized convulsions during the night. The baby 
continued taking his formula and water with no vomiting throughout the course 
of the illness so that at no time was there any need for the parenteral injection 
of fluids. 

From this point on, the course was steadily downhill, the convulsions com- 
ing more frequently and becoming more severe each day. On the third day the 
laboratory to which spinal and cisternal fluid specimens were sent reported a 
pure culture of an organism which, as far as could be classified, fell within the 
paratyphoid group. Toward the last the stools became liquid and quite fre- 
quent. Cultures from one specimen were negative for the paratyphoid group. 

Further questioning subsequent to the time the baby was first seen elicited 
the information that the mother had suffered from a small breast abscess when 
the baby was three weeks old. This was apparently a minor affair, and when it 
is remembered that the infant had been weaned at two weeks, it becomes plain 
that there was no etiologic connection here with the child’s subsequent infection. 
Attempts were made to have urine and stool cultures made from the mother. 
father, and housemaid, but we were unsuccessful due to a lack of cooperation 
and failure on their part to realize the scientific importance of such tests. 

The temperature of the patient ranged between 99° F. and 104° F. and tl 
general downhill progression was interrupted only by days of apparent but 
short-lived improvement. Five days after admission to the hospital the cisterna! 
fluid became so thick it would not run through a needle of large bore, resemblin« 
pure pus in its appearance. The punctures were done up until this time at 
tervals of from twelve to twenty-four hours depending on the evidences of pr: 
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sure from day to day. The child became comatose and during the last three days 
of life could not be aroused from this stupor though strangely enough he re- 
tained the ability to suck from a bottle up to the last. Death occurred during 
the night, three weeks after he was first seen. Permission for postmortem ex- 
amination was not granted. 

BACTERIOLOGY 


Morphology of culture.—Macroscopic: Grew readily on dextrose blood agar, 
chocolate agar, hormone blood agar, and endo, On endo the colonies were color- 
less. On Russell’s triple sugar medium, it gave an acid and gas butt and alka- 
line slant. (Reaction of Salmonella group—paratyphoid. ) 

Microscopic: The organism, gram-negative, short rod, showing coceo-bacil- 
lary forms with occasional longer filamentous forms, actively motile. 

Serologic Reactions: Macroscopic agglutination tests made with the organ- 
ism and specific agglutinating serums for B. typhosus, para A, para B, B. Aer- 
trycke, B. Suipestifer, and B. enteritidis gave no agglutination, dilutions used 
from 1-20 through 1-320. The patient’s serum tested with culture of B. typhosus, 
para A, para B, B, Aertrycke, B. Suipestifer, and B. enteritidis gave no agglu- 
tination. 

Agglutination of 1-200 was obtained with the patient’s serum and the or- 
ganism from the spinal fluid. 

Pathogenicity: Guinea pig and mouse injected intraperitoneally died in 
forty-eight hours. Guinea pig and mouse injected subcutaneously appeared 
normal at the end of five days. Guinea pig and mouse fed organism appeared 
normal at the end of five days. 

Biochemical Reaction: Galactose, lactose, xylose, maltose, dextrose, mannite, 
rhamnose, trenalose, arabinose were fermented with production of acid after 
twenty-four hours’ ineubation. Dextrin, inulin, lactose dulcit, sucrose, raffinose, 
inosite were not affected at the end of ninety-six hours. There was no produe- 
tion of gas in lactose broth. 

The eulture was then sent to Dr. G. W. MeCoy, Director of the National 
Institute of Health, Washington, D. C. He reported back that the organism be- 
longed to the slow lactose-fermenting group of B. coli. In his letter reference 
was made to Wilson’s' statement ‘‘That there is some relationship between the 
power to ferment lactose and virulence is suggested by the fact that the patho- 
genie paratyphoid group are nonlactose fermenters and also by Dudgeon’s? ac- 
count (1924) of forty-nine cases of very severe acute infections of the genito- 

rinary traet in which all the strains of B. coli showed delayed fermentation of 

ctose,’?’ 

After receiving this report we again repeated the sugar reactions, a period 
six weeks having elapsed since the organism was isolated. Lactose was fer- 
ented at the end of fourteen days. 


REVIEW OF THE LITERATURE 


In view of the fact that the organism culturally resembled the paratyphoid group, the 
erature was examined with the idea that some of these cases in which the organism isolated 
| not agglutinate with known serum might possibly belong to the slow lactose-fermenting 
up of B. coli. 
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The first case of paratyphoid meningitis to be recorded in the English literature is 
reported by Brahdy? in 1925. This is a case of purulent meningitis due to B. paratyphosus B 
in a child of thirteen months. The infection started with a slight gastrointestinal disturbance 
which was complicated by a bronchopneumonia and a meningitis one week after onset. The 
cerebrospinal fluid contained a single strain of bacilli which formed acid and gas in glucose 
broth and did not ferment lactose. Agglutination reactions with paratyphosus B serum were 
positive to dilutions of 1:2,700. Stool cultures were negative. The author reports mention 
of a case of paratyphoid meningitis in a child by Ghon in 1907 at the Kongress fiir Hygiene, 
and two cases reported by Arzt and Bose in 1908. One of these latter occurred in an infant 
five months old, due to paratyphoid B; the other in an infant seven weeks old in which the 
infecting organism was found to be morphologically and biologically similar to the paratyphoid 
bacillus but which did not give the agglutination reactions characteristic of that organism. It 
is this case which seems most similar to our case. This author also mentions other cases by 
Hundshagen and Voigt who each reported a single case due to paratyphosus B. Blechmann 
is said to have reported two cases in infants with recovery in both, in which agglutination 
tests with the bacilli in the spinal fluid were positive only with paratyphosus B serum. In 
this same article mention is also made of a case reported by Walterhofer in 1917 in a soldier 
twenty years old. Paratyphoid B bacilli were cultured from the spinal fluid on three suc- 
cessive days, after which the fluid was sterile. The stools remained negative during the 
meningeal infection. 

Gatewood records the case of a thirteen-year-old boy who received a head injury when 
at a year and a half of age he fell from a porch. A skull fracture at this time was followed 
by jacksonian epilepsy for the relief of which an osteoplastic flap was turned down and- 
several spurs of bone removed from the dural side of the flap. This was followed by the 
development of a meningitis. The cerebrospinal fluid contained Bacillus fecalis alkaligenes. 
No further treatment was instituted and the patient made an uneventful recovery. The author 
states that according to Stitt5 B. fecalis alkaligenes is a frequent inhabitant of the intestinal 
tract, and it has been isolated from the blood of a few cases resembling typhoid fever. Topley 
and Wilson® refer to work done in 1896 by Petruschky who described the Bacillus alkaligenes 
as ‘fan inhabitant of the human intestine with pathogenic potentialities. ’’ 

Jundell7 reports a case of a two-month-old breast-fed male infant who was admitted 
to the hospital with a history of vomiting, fever and loose stools of sudden onset beginning 
the day before admission. The mother had been quite well and had had normal stools. 
Spinal puncture gave a dry tap and ventricular puncture was done, yielding 40 c.c. of thick, 
cloudy, reddish brown, fetid fluid, containing predominantly polymorphonuclear cells. This 
contained paratyphoid B bacilli, which organism was also cultured from the urine. The stools 
were negative and agglutination tests on the blood were negative for typhoid, paratyphoid 
A and B, and the Gartner and Bang bacillus. The child died after an illness of six weeks. 
The mother’s blood gave a faintly positive agglutination test for paratyphosus B: her stools 
were positive for the same organism and the breast milk gave a faintly positive agglutination 
reaction. 

Ratcliffe’ adds a case of a six-week-old female infant who was admitted to the Children’s 
Hospital, Sheffield, on Feb. 1, 1935, with a history of ‘‘convulsions at intervals for twelve days.’’ 
The onset was sudden, there was no history of birth injury and she was a breast-fed baby. 
Examination revealed a hydrocephalic head with the sutures all widely opened and the fontane! 
bulging. Kernig’s sign was positive, the pupils reacted sluggishly to light, the abdominal re 
flexes were absent, the legs very spastic, and the knee jerks accentuated. Lumbar puncture was 
done and 2 e.c. of clear fluid withdrawn under no increase of pressure, Culture of this gave 
a pure growth of B. coli. The child’s condition grew progressively worse and death occurred 
twelve days after admission to the hospital. Postmortem examination showed a large brain 
with distended ventricles ‘‘ filled with semimucoid greenish pus, the cortex being reduced t 
paper thickness in places.’’ This material was identified by direct smear as morphologicall, 
‘*Gram-negative organisms resembling B. coli.’’ 

In commenting on this case the author notes that B. coli meningitis ‘‘seems to be seen 
more often in children, especially infants, than in adults. Convulsions are usually a conspic’ 
ous feature but the signs are frequently equivocal and do not always point so clearly to « 
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meningitis. It is usually considered to be a terminal event in a B. coli septicemia and some 
focus of infection is usually found elsewhere in the body.’’ Reference is made to a review 
of the literature in 1926 by Neal® in which 42 cases were reported. 

Neal states that in an analysis of ‘‘more than 1,500 cases of meningitis seen by the 
Meningitis Division of the Research Laboratory (New York City Department of Health) 


29 


up to 1924, only five cases were found due to the B. coli in pure culture. She comments that 
children under six months of age, suffering from meningitis, are particularly prone to develop 
a subacute arachnoiditis. In a series of fifty cases of meningitis in the first three months of 


life, twenty-four were due to the meningococcus and only three to the B. coli, 


SUMMARY 


1. An organism isolated from a ease of meningitis in a newborn infant re- 
sembled macroscopically and microscopically, the paratyphoid group. 

2. The sugar reactions at the end of ninety-six hours’ incubation were those 
of the paratyphoid group, but no agglutination was obtained with specific ag- 
glutinating serums of this group. 

3. After fourteen days’ incubation of the sugars, lactose was fermented, 
which classifies the organism in the slow lactose-fermenting group. 

4. A review of the literature reveals no other ease in which this organism 
was the infecting agent as proved bacteriologiecally by the slow fermenting of 
lactose though several of the eases recorded have many points in common with 


our ease and may well have been due to this same organism. 
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PHOSPHORUS METABOLISM* 


VI. CHANGES AND RELATIONSHIPS IN BLoop PHOSPHORUS OF RATS SUBJECTED 'TO 
BLoop REGENERATION BY REPEATED BLEEDINGS . 


Guy E. Younepure, Pu.G., Pu.D., ANp Mamie V. Youncsurea, B.A., 
BuFFALo, N. Y. 


HE object of the following work was to obtain new and more extensive data 
on the sources, levels and interrelationships of blood phosphorus compounds. 
Studies on the type, distribution, and level of the phosphorus compounds 
in the blood of man and animals under normal, pathologie and special condi- 
tions are not few in number, yet the sources, relationships, functions, ete., are 
as yet little known. Such questions as the following are still unsettled: What 
is the immediate source for maintaining the inorganic phosphate of the blood? 
What are the functions of blood phospholipids and what is their relationship to 
the inorganic phosphate? How long can food phosphorus be inadequate without 





damage to the organism ? 

McGowan! adduced evidence to show that the probable mode of action of 
vitamin D in the cure and prevention of rickets is by setting free from the 
lipids of the body inorganie phosphate, the relative deficiency of which is re- 
garded as the essential cause of rickets. However, he gave no direct evidence on 
the breakdown of phospholipids and no phospholipid determinations were made. 

Muller and Heath? found that in anemia due to acute loss of blood, the 
lipoids remained at normal levels or were high. There was ‘‘no relation between 
the degree of anemia and the levels of the lipoids.’’ Also ‘‘anemia is not di- 
rectly related to the level of the cholesterol and the lecithin phosphorus of the 
blood.’’ In anemia due to chronie hemorrhage lecithin phosphorus tended to be 
low when the anemia was severe. 

In our laboratory*® we have found that human cancer bloods show certain 
changes in phosphorus distribution, but we could not be sure that they were not 
due to the accompanying anemia. 

Heymann‘ found that in children on a phosphorus-poor diet for only four 
days the plasma inorganic phosphorus diminished, accompanied by a rise ot 
similar magnitude of the organic acid soluble phosphorus of the plasma. 


AS Oe CNN. A RRR A 


In the research reported here it was thought that if an animal was deprived 
of its dietary phosphorus and at the same time if its body store or supply was 
depleted by suecessive bleedings, evidence would be obtained which would throw 
light on some of the questions indicated: especially would be shown the capacity 
to maintain the blood phosphorus compounds either by regeneration or by re 





newal by mobilization from other tissues. 


*From The Department of Biological Chemistry, University of Buffalo Medical School. 
: Received for publication, July 20, 1935. 
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We desired, if possible, to use the rat as the experimental animal; to draw 
sufficient blood at repeated intervals without especially endangering the animal; 
and to make the following determinations on the blood: ecorpusele volume, inor- 
ganic, organic acid-soluble, and lipid phosphorus on both corpuscles and plasma. 
Considerable time was spent in developing and perfecting technic, which in- 
eluded anesthetizing, drawing of the desired amount of blood, and the applica- 
tion of the microchemical methods. We were finally able to accomplish the 
drawing and analyses when rats weighing over 200 em. were used. It was diffi- 
cult to get enough blood from smaller rats, and we did not want to pool bloods 
for this purpose. In the largest rats the tail veins are large enough to allow a 
very satisfactory blood flow. In rats of medium size (200 to 250 em.) sufficient 
flow is ordinarily obtained. 


TECHNIC FOR REPEATED DRAWING OF RAT BLOOD 


Our object was to remove as much blood from the animals as they would 
tolerate without endangering their lives or disturbing their ordinary food habits, 
ete., during an experimental period of from 15 to 20 days. 

A rat weighing 250 em. has a total of about 15 ¢.c. of blood. If one removes 
one-fourth to one-third of this at each bleeding, it will amount to about 4 ¢.e. to 
) «e, each time. By the method of tail bleeding described below such removal 
is possible with rats weighing over 200 gm. After a little experience there is no 
loss of rats and the injury to the tail does not affect the rat seriously, although 
the bleeding be repeated every third day for a period of at least eighteen days. 

Procedure: The rat is put in a wire cage (of known weight) which will 

just comfortably contain it and the sliding door is closed. (A test tube basket 
provided with a sliding door can be used.) The total weight is obtained and 
then the cage with the rat is set aside until the anesthetizing jar is prepared. 
This is done by suspending a wad of cotton well moistened with chloroform and 
ether (1:1) by a wire hook on the upper inside wall of an ordinary cylindrical 
glass jar of about 8 inches in diameter and 6 inehes high, large enough to con- 
tain the wire basket. The cover is placed on the jar and after several minutes 
the wire cage containing the rat is inserted and the jar cover replaced. By 
careful observation, just as soon as the rat is ‘‘under’’ it is quickly removed 
‘rom the jar and placed on a holder,* the anesthetic is continued as necessary 
»y the open method, using the cotton wad, and as soon as the tail is insensible 
0 sharp pressure, its end is cut off by means of a razor blade against a small 
block of wood. The tail is partly inserted into a 15 ¢.c. graduated centrifuge 
tube containing oxalate and a thin stirring rod. Gentle milking of the tail must 
early always be resorted to and the blood must occasionally be stirred in order 
0 prevent coagulation. Usually 3 to 7 ¢.c. of blood are to be drawn, depending 
nthe rat body weight. 


*The holder may consist simply of a piece of board 12 inches by 7 inches by % inches 
ick, provided with sides and one end piece. The sides are strips 12 inches long and 2 inches 
ide which are placed on top of the board and each is fastened at the top end by a single 
il, allowing adjustment in or out at the other end by means of holes and nail pegs. The ad- 

justable-width lower end of the board has a strip nailed to it the same width as the sides but 

vith a notch 1 inch wide and equally deep for the protrusion of the tail. The board is support- 
{ by legs or otherwise at a slope of about 35° with the table top on which it is placed, and 
hout 6 inches from the table top. Although the rat is usually partly held in place by hand 
this holder, it is convenient and really necessary. 
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The rat is then immediately placed on a level surface and the end of the 
tail is dipped into concentrated tannie acid solution. No appreciable bleeding 
will result. 

The depth of anesthesia must not be greater than is necessary; it is suffi- 
cient when the vibrissae no longer are motile and when the tail is insensible to 
the first razor blade pressure. If there is too deep, or too light, anesthesia, little 
blood can be obtained. Administration of the anesthetic can and should be 
regulated so that the animal will begin to regain consciousness almost as soon 


as the required amount of blood has been drawn. 


ANALYTICAL METHODS USED 


Two-tenths per cent potassium oxalate solution was used as anticoagulant. 
Corpuscle volume was determined with Van Allen hematocrit tubes. The red 
corpuscles and plasma were separated by means of fine pipettes made by draw- 


ing out 1 em. diameter glass tubing, fitted with rubber tubing for mouth suction. 
The white corpuscles were discarded. 

Analyses of corpuscles and plasma for inorganic, organic acid-soluble and 
lipid phosphorus were made according to the colorimetric phosphomolybdic-acid- 
reduction method of Youngburg and Youngburg® except as follows: as a rule 
only one-fifth quantities of the original methods were used. Since the quantities 
of corpuscles indicated were less than 0.5 ¢.c. they were weighed out in shallow 
tared glass vials (10 mm. outside diam. by 7.5 mm. high). These were then 
transferred into suitable graduated test tubes, no loss being incurred. The sp. 
gr. of 1.089 for corpuscles was used in the calculations. For quantities of plasma 
and reagents of 0.5 e.c. or less, we used 0.1, 0.2, 0.3, 0.4, and 0.5 ee. micro- 
pipettes.* For larger quantities, tested serologic or Ostwald-Folin pipettes 
were used. 

Since the final volumes of the solutions for color comparison were 2 ¢.c., we 
used a number of 100 by 13 mm. Pyrex test tubes which were graduated at 2 c.c. 
for this purpose. Tubes of smaller diameter are not satisfactory. 

For the standard color solutions we used the original volumes, i.e., 0.02 mg. 
P in a total volume of 10 e¢.c. 

On account of using volumes one-fifth of those of the original methods, the 
accuracy cannot be expected to be as good as was reported for the larger vol- 
umes. Practice analyses and many duplicate determinations during this re- 


search indicate a maximum of 4 per cent error. 
EXPERIMENTAL 


Animals Used.—The experimental animals were white rats weighing at 
least 200 gm., of unknown history, obtained at a local animal store. They were 
kept on our laboratory diet at least several days before use in these experiments. 

Diets—The normal diet was a miscellaneous one consisting of purina fox 
chow cakes supplemented by wheat, corn, rolled oats, alfalfa hay, lettuce, and 
earrots. It was believed to be complete and adequate. 


*Fisher Scientific Co., No. 21-158. 
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The low phosphorus diet consisted of the following: gelatin 9, egg albumen 
9, dextrinized starch and agar (32:1) 69, sodium chloride 1, calcium chloride 1, 
eod liver oil 1, and butter 10 parts. All constituents were in powder or fine 
granule form before the cod liver oil and butter were mixed with them. Exeept 
for the phosphorus, this diet was considered to be adequate, at least for the 
period of these experiments. Several of the above ingredients are known to con- 
tain phosphorus in small amounts, but the diet as a whole might even be con- 
sidered to be phosphorus-free for most purposes. 

Experimental Periods.—Rats on the normal diet were bled every three days 
for a total period of twelve days, and the bloods were analyzed. Rats on the 
low phosphorus diet were bled just before beginning this diet, then every third 
day for twelve days, and on the third and sixth days after resuming the nor- 
mal diet. Tables I and II indicate the periods, weighings, ete., so that nothing 
more explanatory need be stated here. 

The determination of the effect of chloroform ether anesthesia on the eon- 
centration of blood phosphorus compounds is indicated under experimental 
results. 

RESULTS 

Changes in Weights of Rats—Considering the rats on the normal diet, it is 
to be seen in Table I that they lost weight during the twelve days of the experi- 
ments. There was an average loss of 17 gm. per rat. This was about that of 
the blood drawn, 16.8 ¢.c. (18.3 em.). 

Table II shows that the rats on the low phosphorus diet lost on the average 
26 gm. per rat. The average amount of blood drawn (in four bleedings) was 
13.4 ¢.c., or 14.7 gm. On resuming the normal diet for six days three of the rats 
gained an average of 20 gm. per rat, which was still 9 gm. per rat less than the 
same three rats weighed at the beginning of the experiments. 

In order to find what effect the low phosphorus diet had on the weights, we 
kept two rats on the low phosphorus diet as before, but without drawing any 
biood, and found the following results: 


Rat A Weight at beginning of experiment 462 gm. 

Weight at end of experiment 452 gm. Loss, 10 gm. 
Rat B Weight at beginning of experiment 399 gm. 

Weight at end of experiment 376 gm. Loss, 23 gm. 


Thus the low phosphorus diet as a lone factor caused the rats to lose some 
veight. 
Corpuscle Volume.—Table I shows that there was a considerable variation 
n the red corpuscle volumes of the bloods. On repeated bleedings the regenera- 
tion was not in equal proportions in the different rats; on the normal diet there 
was an average decrease of 29.4 per cent. For the rats on a low phosphorus 
diet, No. 8 was exceptional in having a low corpuscle volume from the begin- 
ning. It decreased little if any on bleeding. The average decrease in corpuscle 
olume of the five rats was from 43.7 per cent to 34.3 per cent, a decrease of 
1.5 per cent. If No. 8 be omitted from the average, the decrease would have 





w 


802 


THE JOURNAL OF 


RAT BLoop ANALYSES. 


DAY — 


Body weight 


Quantity of blood 
drawn 


Hematocrit 


(red corpuscles ) 


Plasma inorganie phos 
phorus 


Plasma organie acid 
soluble phosphorus 


Plasma lipid phos 
phorus 


Corpusele inorganic 
phosphorus 


Corpusele organie acid 
soluble phosphorus 


Corpuscle lipid phos- 
phorus 


RAT NO, 
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Average 
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Average 


Average 
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Average 


Average 


Average 
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Average 


co bo 


Average 


Average | 


LABORATORY AND 


TABLE I 


NORMAL DIET. RAT 
0 
(STAR THIRD 
ING ) 
gm. 
500 
265 
123 
Doe 
06 
€.€. Cf 
$3 3.3 
$.0) g.! 
5.0 1.0 
5.0 5.0 
$.6 . 
per cent per cent 
46.0 $3.5 
$7.0 $3.5 
52.5 $4.0 
$3.5 36.0 
$7.3 $1.8 


ar » 
mig. pe I mg. per 


100 ee. 100 e.e, 
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been 25.2 per cent. This is still appreciably less than the 29.4 per cent of the 
rats bled on a normal diet. Resumption of the normal diet showed that a loss 
was still going on for three days. Then, however, a gain was noted. 

Plasma Inorganic Phosphorus.—In three rats on normal diets there were 
definite decreases in the plasma inorganie phosphorus and in one there was a 
definite increase. The average was a slight and perhaps insignificant decrease 
of from 5.9 mg. to 5.6 mg. per 100 ©... or 4.5 per cent, 

The rats on the low phosphorus diet all showed definite decreases in_ the 
plasma inorganic phosphorus; three of these were very considerable. The aver- 
age decrease was from 5.8 mg. to 3.5 mg. per 100 ¢¢., or 38.7 per cent. There 
was rapid recovery on resuming the normal diet. 

Corpuscle Inorganic Phosphorus —On the normal diet two rats’ bloods 
showed no change in the inorganic phosphorus. In two there were increases of 
64 per cent and 80 per cent. The average increase was from 4.4 mg. to 5.6 mg. 
per 100 ¢.c., or 28 per cent. 

On the low phosphorus diet two rats’ bloods were exceptional in that the 
corpusele inorganie phosphorus was already low at the beginning. These did 
not decrease on bleeding, but the corpuscles of the other two rats decreased in 
inorganie phosphorus. In one rat where the value was high at the beginning, 
there was a decrease from 8.3 mg. to 2.5 mg. per 100 ¢.c., or 69.6 per cent. The 
average decrease was 30.6 per cent. 

Plasma Organic Acid-Soluble Phosphorus—This fraction is usually small 
and since the values are obtained by difference no significance can be placed on 
the variations. It is to be noted in Tables I and II, however, that this fraction 
is considerably greater than that which is found for human blood. On the low 
phosphorus diet as well as on the normal diet, the figures for organic acid- 
soluble phosphorus are too variable to interpret any change. 

Corpuscle Organic Acid-Soluble Phosphorus—As in human blood, this 
fraction represents by far the largest percentage of the total blood phosphorus. 
On the normal diet no change ean be coneluded to be found. On the low phos- 
phorus diet there was a definite average decrease from 59.0 mg. to 38.0 mg. per 
100 ¢.e., or 35.5 per cent. The normal values were recovered within three days 
after resuming the normal diet. 

Plasma Lipid Phosphorus.—On the normal diet the changes were variable 
and showed no definite trend except Rat 3 which showed a decrease from 6.4 mg. 
to 2.5 mg. per 100 ¢.c., or 61 per cent. If the average were taken, there was a 
iecrease from 4.7 mg. to 3.6 mg. per 100 ¢.¢., or 24.4 per cent. On account of 

he individual variations shown, perhaps no conclusions as to the decrease 
should be made. 

On the low phosphorus diet, a small but real decrease from 3.8 mg. to 3.4 
mg. per 100 ¢.c., or 10.8 per cent, was shown. On resuming the normal diet the 
‘riginal level was recovered within three to six days. 

Corpuscle Lipid Phosphorus.—On the normal diet there was a definite in- 
‘rease in the corpuscle lipid phosphorus in three out of four rats’ bloods. The 
verage increase was from 14.3 mg. to 18.7 mg. per 100 ¢.c., or 31 per cent. 
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TABLE II—ConrT’pD 
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— LOW PHOSPHORUS DIET NORMAL DIET 
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(START = a " = 
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On the low phosphorus diet there were decreases in four out of five rats’ 
to 14.7 100 e.e., 
On resuming the normal diet the original level was recovered in 


bloods. The average decrease was from 17.8 mg. mg. per or 
17.4 per cent. 
six days. 
Effect of We have not 
chloroform ether anesthesia, but the results which we obtained for two rats from 
did not vary 
Deep and prolonged anesthesia, however, 
Bolliger® found 
in the plasma inorganic phosphorus from a value of 4.0 mg. to a value of 1.0 mg. 
The results of 
A comparison of published results 


was taken of the effect of 


Anesthesia.— thoroughly investigated the effect of 


each of which we took blood with and without anesthesia, more 
than was usual phosphorus values. 
could be expected to cause a considerable change. decrease 
per 100 e.c. in dogs one hour after an hour of deep anesthesia. 
others, which he cites, are not in agreement. 
from different sources indicates that no aecount 
short period anesthesia. 

On the other hand, 


pounds, both in the plasma and in the corpuscles, when the rats were much 


we found a striking inerease in the phosphorus com- 
frightened and showed fear just previous to the blood drawing. 

All of the bloods disclosed some hemolysis, varying from a trace in most of 
them to somewhat more in several of them. We did not exelude any bloods on 
this aecount. 

While the low phosphorus food was not well liked by the rats, they did not 
ose their appetites and ate well. 


DISCUSSION 
Table III presents a synopsis of the average changes in blood phosphorus 
vels recorded in Tables I and II. 
readily the gross changes that took place in the bloods. 


It was constructed in order to show more 


Bloods Obtained Under the Normal Diet.—The plasma average showed no 
lange, or, possibly, a decrease in the phosphorus compounds. In the corpuscles 


‘here is shown definite increase in the inorganic and the lipid phosphorus. The 
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TABLE IIT 


SYNOPSIS OF BLOOD PHOSPHORUS CHANGES PRESENTED IN TABLES I AND II 





RATS BLED UNDER LOW 


RATS BLED UNDER NORMAL DIET i . 
PHOSPHORUS DIET 


PLASMA CORPUSCLES PLASMA CORPUSCLES 
Inorganic phosphorus) Slight decrease (?) t28.0% —38.7% —30.6% 
Organie acid-soluble |No change (?) No change No change (?) -19.5% 
phosphorus 
Lipid phosphorus Slight decrease (?) t30.8% 10.8% -17.4% 


inorganic phosphorus cannot be pictured as a source for the lipid phosphorus 
when these figures, and also the subsequent ones considered in relation to bleed- 
ing under a low phosphorus diet, are considered; and there is no evident trans- 
formation of phospholipid into inorganie phosphate. 

In reference to the corpuscles it is to be noted that the inorganie and the 
lipid phosphorus increase rather definitely. While this is not true for two of 
the rats (Table I) whose values were the same at the end as at the beginning of 
the experiments, it is true for the corpuscles of the other two rats. The average 
inerease for the four rats was 28 per cent. 

Although there are fluctuations in the different bloods of the same rats 
(Table I), it is believed that the average represents a true upward trend, and 
this conelusion is strengthened when we see that there was the same tendency 
for the lipid phosphorus of the corpuscles. The reason for these increases is not 
clear, but it is possible that it may be due to the influx of new red cells having a 
higher content of inorganic and lipid phosphorus. 

Bloods Obtained Under Low-Phosphorus Diet—The inadequacy of the 
phosphorus in the diet is reflected by a very considerable decrease in the blood 
phosphorus compounds. No evident reciprocal quantitative relationship was 
revealed among them, however. The changes which occurred were considerably 
different from those which took place in the blood of the rats on a normal diet. 
The decreases of inorganie phosphate in the plasma and corpuscles, 38.7 per 
cent and 30.6 per cent, respectively, were very considerable. The decrease ot 
19.5 per cent in the corpusecle organie acid-soluble phosphorus, while not so 
significant relatively, was, however, significant. It is thought by some biologic 
chemists that the substances from which this phosphorus (sometimes called 
‘ester phosphorus’’) is obtained, functions more in the nature of food material 
than the other fractions. Evidently this class of phosphorus compounds is not 
so much depleted as some of the others studied. 

The low phosphorus diet caused the rats to lose more weight than did those 
on the normal; the latter lost only practically the same as the total weight of the 
blood which was taken from them, an average of 1 ¢.c. to 2 ¢.e. of blood each day. 
That the dislike for the low phosphorus diet was appreciable is clear, since two 
rats which were kept on this diet but from which no blood was removed every 
three days, lost appreciably in body weight. The results obtained are presented 
under ‘‘results.’” In general the consumption of the low phosphorus diet was 
observed to be good, though not as good as the normal. The work of other 


investigators indicates that the phosphorus of the food is a predominating fac 
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tor. Kramer and Howland,’ for example, when working with growing rats found 
that ‘‘a marked improvement in weight follows the addition of phosphorus to 
the diet, other factors remaining constant.’’ 

It ean be ealeulated from the results of our experiments on the low phos- 
phorus diet, that if one-fourth to one-third of the total blood of the rats was 
removed at each bleeding, a total of approximately 75 or 80 per cent of the 
original blood must have been withdrawn. The loss of inorganic, organic acid- 
soluble and lipid phosphorus of the blood, however, was less than 40 per cent. 
Thus there appears to be no question but that other tissues furnished phos- 
phorus to the blood. All three classes of phosphorus compounds which were 
determined were partially replenished in the blood. A discussion of the pos- 
sible immediate sources will not be undertaken here. 

When it is considered that some phosphorus must have been excreted in the 
urine and feces during the experiments on the low phosphorus diet, the replen- 
ishment from extravascular sources must have been greater than at first ap- 
peared, 

When we consider, in a general way, the fluctuations of the three classes of 
phosphorus compounds in the blood, it is evident that the food phosphorus is 
readily utilized as inorganie phosphorus and readily forms phospholipids and 
organic acid-soluble phosphorus substances. When this source of phosphorus 
fails in the animal, there is only a limited endogenous supply and as a conse- 
quence the plasma and corpuscle phosphorus decrease. This indicates that a 
constant supply of phosphorus in the food is necessary in order to maintain the 
normal levels in the blood. How much, if any, damage results to an animal if 
phosphorus is inadequate for short periods is difficult to determine. It may be 
of considerable importance as a factor in the etiology of certain body conditions 
or diseases, for example, in dental caries. 


SUMMARY AND CONCLUSIONS 


A teehnie for repeated withdrawal of one-fourth to one-third of the total 
blood of rats is described. This technic was applied to rats kept on normal and 
en low phosphorus diets. The bloods were analyzed by microchemical methods 
lor the effeets of such blood withdrawals on the levels and distributions of the 
phosphorus compounds. 

On the normal diet the rats recovered only a little of the weight which was 
lost by blood withdrawal. They became anemic, as indicated by the decline in 
the ecorpusele volume. The levels of the phosphorus compounds were not much 
‘hanged although considerable individual variations in both plasma and corpus- 
cles oceurred. 

On the low phosphorus diet the rats lost considerably more weight than the 
veight of the blood which was withdrawn. They became anemic. There were 
very marked reductions in the levels of most of the phosphorus compounds of 
both plasma and corpuscles. Reeovery of the levels was rapid when the rats 
were returned to the normal diet. 

It was evident from the results on the low phosphorus diet that some 
phosphorus was transferred from the tissues to the blood. 
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It is coneluded that rats utilize food phosphorus for blood inorganie, or- 
ganie acid soluble, and lipid phosphorus compounds very readily, but that when 
the food source fails there is only a limited endogenous supply and as a conse- 
quence the plasma and corpuscles become depleted in this element. 

There is little relationship between the classes of blood phosphorus com- 
pounds; the ready conversion of one into another was not evident in these ex- 
periments. A constant supply of phosphorus in the food is necessary in order to 
maintain the normal levels of phosphorus compounds in the blood. How much, 
if any, damage results to an animal if this element is inadequate in the diet for 


short periods is difficult to determine. 
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METHODS FOR DETERMINING ERYTHROCYTE PERMEABILITY* 


JOHN KoorMaN, AND I, Davip FALKER, New York, N. Y. 


N A STUDY of osmosis to determine whether partial hemolysis in hypotonic 
solutions is due to complete hemolysis of some of the cells, or to partial 
hemolysis of all the cells, several rapid tests were developed for determining 
the permeability of erythrocytes to any substance that does not react with them. 
Inasmuch as the evidence of penetration of substance into erythrocytes is 
the production of hemolysis, a consideration of the theoretical background is 
essential for a proper understanding of the fundamental reactions which take 
place in these tests. 

The nature of the reaction which takes place when cells hemolyze in water 
has been a subject of speculation for many years. One explanation of hemolysis 
in the presence of water is that, ‘‘If tiie osmotic pressure of the plasma is 
lowered by dilution, the pressure within the corpuscle remains high, and water 
is absorbed by the cell. If this absorption is sufficient, the cell ruptures and the 


hemoglobin is discharged.’’ 


*From the Wassermann Laboratory of the Department of Health. 
Received for publication, July 23, 1935. 











2 ERNE TMI Oe a tame 











~ Re ERR PE sy meme se 


E lataiedihdetidad-ciaknatteatan 


2 i 





KOOPMAN-FALKER: DETERMINING ERYTHROCYTE PERMEABILITY 809 


This explanation does not suffice when the phenomenon of partial hemolysis 
is encountered. A hypotonic solution added to a suspension of erythrocytes may 
not cause complete hemolysis. The cells that have not been hemolyzed cloud 
the solution, and finally settle out. The question which arises is, if the hemolytic 
agent, i.e., the difference in osmotic pressure, is sufficient to hemolyze some of 
the cells, why is it not sufficient to hemolyze all the cells? 

One explanation which has been offered to account for partial hemolysis is 
that some cells are more resistant than others. The same kind of incomplete 
reaction is obtained when a number of bacteria are subjected to the action of a 
disinfectant. Some of the organisms are killed, others are not. 

Arrhenius! investigated both problems and his conclusions are as follows: 
‘‘There is no doubt that cells in a sample of bacteria or red corpuscles possess ¢ 
different power of resistance to a deleterious substance.’’ Brooks® writes 
similarly: ‘‘In the ease of hemolysis as well as in the case of disinfection it is 
not the fundamental reaction but the difference in individual resistanee that 


> Parpart® and Saslow® are of the same 


determines the course of the process.’ 
opinion. Baron,” however, disagrees with this all-or-none idea and believes that 
hemolysis is a partial process, i.e., all the cells may lose some hemoglobin. 

Those who believe that hemolysis is a partial process must demonstrate 
that cells do not vary in their resistance and also must explain why the cells 
remaining become fewer in number as partial hemolysis progresses. The fact 
that they do become fewer has been demonstrated by Parpart.° 

The material presented here leads us to think that hemolysis is an all-or- 
none phenomenon and demonstrates that cells in -hypotonie solutions do not 
hemolyze because of the absorption of water into the cells, but rather because of 
the pressure of the electrolytes within the cells. It is for this reason that it was 
possible to devise the tests outlined here for erythroeyte permeability. 

The erythrocyte solutions used were 5 per cent suspensions of washed sheep 
cells in 0.85 per cent saline. 

When 1 ¢.c. of a 10 per cent solution of urea in water is added to 0.1 ¢.c. of 
these cells, they hemolyze immediately. A 10 per cent solution of urea has an 
osmotie pressure in excess of physiologic salt solution but this excess pressure 
does not keep the cells from hemolyzing. It cannot be said that the cells hemolyze 
because the urea harms them in any way for when the same percentage of urea 
is added to physiologie salt solution the cells will remain intact in this solution 
just as long as they do in the ordinary normal saline. However, after 
standing a few minutes in this urea salt solution, the cells will hemolyze immedi- 

tely if they are suddenly subjected to further addition of a large amount of 
ormal saline. 

Some important facts will be disclosed if this phenomenon is examined 
juantitatively. Two-tenths cubie centimeter of the cell suspension is added to 

) ¢.c. of the 10 per cent solution of urea in 0.85 per cent saline. When 3 ce. 
' normal saline (without urea) are added immediately, i.e., within a second or 
wo, no hemolysis takes place. When a minute or two is allowed to elapse before 
ie 3 ¢.e. of saline are swiftly added, the salt solution will cause hemolysis to take 
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place at once. When the urea solution has been in contact with the cells for 
several minutes, the rapid addition of 2 ¢.c. of normal saline will cause partial 
hemolysis. When the normal saline is added 0.5 ¢.c. at a time to the urea saline 


cell suspension with several minutes between each addition, no hemolysis will 


oceur even after 3 ¢.c. have been added. 

An explanation of what takes place under these circumstances is the fol- 
lowing : 

When a water solution of urea is added to the cells, the urea enters the cells 
rapidly and the osmotie pressure of the urea within the cell soon equals the pres- 
sure of the urea in the outside solution. The pressure of the electrolytes normally 
contained in the cells is therefore not balanced by any outside pressure and the 
cells hemolyze just as they would in water. 

When the urea is put in normal physiologic saline, the circumstances are 
somewhat different. The urea enters the cell and again equalizes itself between 
the cell and the outside solution. No hemolysis takes place because the salts 
within the cells are balanced by the 0.85 per cent salt solution. If the cells are 
now overwhelmed by the sudden addition of physiologic saline, the outside urea 
solution is very rapidly reduced in urea concentration. The effort of the urea 
within the cell to restore osmotic equilibrium is sufficient to burst the walls and 
eause hemolysis. 

In the first instance where the 10 per cent urea in water was added to thi 
cells, the hemolysis was caused by the pressure of the electrolytes normally pres- 
ent within the cells and not by the urea. In the second instance where the 10 per 
cent urea in 0.85 per cent saline was used, the hemolysis was not caused by 
the electrolytes normally within the cells but by the pressure of the urea. 

Whenever the salt solution is added to the cells before the urea has had 
time to enter, no hemolysis takes place because decreasing the urea concentration 
of the outside solution does not change the internal pressure. Should 3 e.c. of 
normal saline be added slowly to the cells in the urea saline solution, the urea 
ean leave the cells slowly, and its pressure is not sufficient to burst the cell walls. 
When the urea is taken out of the cells more rapidly, the pressure may burst the 
walls of some cells and cause the resultant hemolysis. 

There are many substances which will act in the same manner toward red 
cells. They will penetrate the cell and upon removal from the cell they burst it. 
In general it may be said that whether or not they cause hemolysis when they 
leave the cell depends upon the rapidity with which they are removed from the 
cell as compared with the time it takes for them to enter. 

Glyeerin shows this phenomenon to the best advantage. There is no im- 
mediate hemolysis when a 3 per cent solution of glycerin in water is added to 
the cells, for the osmotie pressure of the glycerin is greater than the osmotic 
pressure of the electrolytes within the cells. After the glycerin has entered thi 
cells and has equalized itself so that the cell content of glycerin is equal to that 
of the external solution, there is no counterbalanced pressure for the eleetrolyt: 
pressure in the cells and the cells hemolyze. When 3 per cent glycerin in water 
is added to a cell suspension, it will be about five minutes before the cells wil 
hemolyze. It takes that time for the glycerin to enter the cells. 
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Cells suspended in a 3 per cent solution of glycerin in normal saline do 
not hemolyze any more than cells kept in plain physiologic saline. If the cells 
in the glycerin saline solution are treated in the same way as the cells in the urea 
saline were treated, it will be seen that when a large amount of normal saline is 
added, no hemolysis will take place unless the glycerin saline has been in contact 
with the cells from five to ten minutes. This is much longer than is necessary 
with cells in the urea saline. The reason for this is that it takes much longer for 
the glycerin to enter the cells. After a sufficient time has been allowed for the 
glycerin to enter the cells, the cells hemolyze immediately upon the addition of 
normal saline. The relative permeability of the cell membranes to various sub- 
stances can be easily determined by this method. 

When the salt solution is added slowly to cells in a glycerin saline solution 
in order to permit the glycerin to leave the cells without causing hemolysis, the 
saline has to be added much more slowly than is necessary for the withdrawal 
of the urea from the cells. The glycerin cannot leave the cells any more rapidly 
than it enters without rupturing them. For that reason, unless the glycerin 
concentration outside the cells is reduced very slowly, the pressure of the 
glycerin within the cells will cause the rupture of the cell membranes and 
hemolysis. 

If erythrocytes were impermeable to glycerin, they would not have hemolyzed 
in the 3 per cent solution of glycerin in water for the osmotic pressure of this 
glycerin solution is sufficient to counterbalance the pressure of the electrolytes 
in the cells. When the molar weight of any solute in water equals or exceeds 
the molar weight of sodium chloride of normal physiologic saline, the osmotic 
pressure of such solutes is sufficient to prevent hemolysis, excepting in those 
instances where erythrocytes are permeable to the solutes. In these instances 
the rate of hemolysis is directly proportional to the permeability of the erythro- 
cytes to these solutes. 

A third substance which enters the cell still more slowly than glycerin is 
sodium chloride. Wherever cells are suspended in saline of double physiologic 
strength, i.e., 1.70 per cent, it will be found that even after twenty-four hours 
very little salt has entered the cells. When such cells are centrifuged, and the 
supernatant solution discarded, and a large amount of 0.85 per cent salt solution 
is suddenly poured on them, no hemolysis takes place. The internal pressure of 
the cells was not inereased by the 1.75 per cent salt solution even after twenty- 
‘our hours’ contact. 

The glycerin experiment shows that the slower a substance enters the cell, 
the slower it must be taken out if hemolysis is to be avoided. Inasmuch as 
‘odium chloride enters so slowly, it is difficult to remove it slowly enough to 
prevent hemolysis. 

The problem of removing salts from cells without rupture of the cell was 

olved by the use of 7 per cent sucrose. After the exposure of cells to a solution 


‘f 7 per cent sucrose in water, they show an increased resistance to hemolysis in 
iypotonie salt solutions. Equal parts of whole blood and 7 per cent sucrose in 
water were allowed to remain in contact at ice box temperature for twenty-four 
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hours. The tubes were centrifuged and the supernatant fluid was removed. This 
was replaced with fresh sucrose solution. This operation was continued for ten 
days and at the end of this time the cells had lost practically all of their salt. 
As a result of this procedure, erythrocytes could be added directly to water with- 
out undergoing the least amount of hemolysis. This is the first time this has 
been accomplished. 

As the process of removing the salts from the cells progressed, the suecessive 
sugar solutions were titrated for chlorides. Each day the amount of chlorides 
taken out of the cells by the sugar solution decreased until it was impossible to 
detect any. On each succeeding day it was also possible to suspend the cells 
in a sugar or salt solution of lower tonicity without producing any hemolysis. 

This experiment with sucrose explains why cells used for complement 
fixation tests remain intact over long periods of time when the whole blood is 
preserved with sucrose. It is not because the sucrose acts as a preservative, but 
because the sucrose lowers the tonicity of the cells by the removal of salts. 


The fact that salt free cells may be suspended in water without undergoing 
any hemolysis confirms the opinion that hemoglobin alone exerts no osmotic 
pressure. The reason for the hemoglobin leaving the cells is therefore not due 
to a seepage through the membrane caused by osmotie forces, but because the cell 
walls have been ruptured. It is also highly problematical whether a molecule 
as large as hemoglobin ean leave an erythrocyte without rupturing its cell wall. 


The reason that salts like sodium chloride can be removed from cells in 
sucrose solutions without causing hemolysis is that the pressure of the sucrose 
upon the cells counteracts the pressure of the salts within the cells so that the 
cell membranes are under no stress. The cell membrane is impermeable to sucrose 
but permeable to salt. As the salts leave the cells, the saline pressure decreases 
and less sucrose is necessary to prevent hemolysis. 

The speed with which the salts can leave the cells without causing hemolysis 
is determined by the permeability of the cell membranes to them. These mem- 
branes are so relatively impervious to binary salts that it takes approximately 
ten days to remove the salts from the cells. The reason for the steady decrease 
in speed with which the salts leave the cells seems to be due to the fact that as 
the saline concentration of the cells diminishes, the saline pressure declines. 

When red cells are kept in contact with 6 per cent sucrose in 0.2 per cent 
saline, no hemolysis will take place. If every twenty-four hours the cells are 
centrifuged and the supernatant fluid removed and replaced with fresh suerose 
saline solution, in about a week these cells can be suspended in a 0.2 per cent 
saline solution without any hemolysis because the saline concentration of the 
cells has been reduced to 0.2 per cent. When these cells are placed in a 0.1 per 
cent saline solution, partial hemolysis results, i.e., some of the cells hemolyze; 
in water, hemolysis is complete. From this it is seen that regardless of the saline 
content of cells, they hemolyze in solutions hypotonic to them. When a solution 
is sufficiently hypotonic to the cells, they all hemolyze. 

It is not so much the amount of substance that leaves the cells, but the 
difficulty with which it passes through the cell membranes that determines 
hemolysis. Cells with a saline content of 0.1 per cent hemolyze when placed in 
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water. On the other hand, when cells in a 5 per cent urea in normal saline are 
taken out of that solution and placed in plain normal saline, they very rapidly 
lose practically all of the 5 per cent urea they contain, yet they do not hemolyze. 
; Permeability of the cell walls to substances leaving the cells 
Hemotysis = & (ison of these substances leaving the cells in a given interval oriins) 
R = the individual cell resistance to hemolysis 


CONCLUSION 


An analysis of the experimental material which has been presented here 
causes us to think that hemolysis is an all-or-none phenomenon. It also demon- 
strates that cells hemolyze in hypotonic solutions |because of the pressure of the 
electrolytes in the cells rather than the absorption of water by the cells. 

Several methods for determining erythrocyte permeability to any substance 
have become apparent as a result of the above experimental work. They are: 

1. The substance to be tested is dissolved in normal physiologie saline. This 
saline solution is added to washed erythrocytes. If the cells are permeable to the 
substanee tested, after the substance enters the cells, upon the sudden addition 
of a large quantity of plain normal physiologic saline, hemolysis will take place. 
Hemolysis will take place only when after the addition of normal saline the dif- 
ference between the amounts of substance outside and inside the cell causes suf- 
ficient pressure within the cells to burst them. 

2. When the molar weight of any solute in water equals or exceeds the 
molar weight of sodium chloride of normal physiologic saline, the osmotic 
pressure of such solutes is adequate to prevent hemolysis, excepting in those 
instances where erythrocytes are permeable to the solutes. In these instances, the 
rate of hemolysis is directly proportional to the permeability of the erythro- 
cytes. 

These tests are not applicable to substances which either injure or fix the 
cells. 
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THE LEUCOPENIC INDEX* 


I]. CONCERNING THE NATURE OF FOOD SENSITIZATION IN) INTRACTABLE 
ALLERGIC DISEASES 
Hersert J. RiInKeL, M.D., Kansas Crry, Mo, 


N 1954 Vaughan' published two reports concerning the diagnostic value of the 
leucoeytic response following the ingestion of individual foods and designated 
the test as the leuecopenie index. Subsequently, Zeller,? Gay,’ and myself* re- 
ported upon the nature and value of this test in chronie asthma, gastrointes- 
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tinal allergy, and the allergic diseases, respectively. 


While using the leucopenic index as a means of determining food sensitiza- 


eee 


tion in a number of patients with the various allergic diseases, several impor- 
tant observations were made. One of these, the more or less complete sensitiza- ¥ 
tion to all foods as evidenced by this test, is considered of sufficient importance 


to be dealt with in some detail. 
OBSERVATIONS 4 


If a patient subject to hay fever or asthma is kept on a diet of only those 3 
foods producing a negative leucopenie index (postingestive leucocytosis) and is 
at the same time correctly treated for his inhalant sensitivities, there is usually 
rapid and, more often than not, practically complete relief of allergic symptoms. 

In those cases of allergy where food alone may be considered the primary 
etiologie factor, i.e., hives, headaches, and atopie eczema, one again finds rapid 
improvement when the diet is arranged upon this same basis. 

The observation of these facts in the early use of the leucopenie index 
stimulated the belief that one might, by testing all food groups, be able to ar- 
range a diet which would favorably affect all cases in which food was an etio 
logie factor. Aecordingly, a number of patients were tested with every food 
group, or with all they cared to eat. These tests were started in October and 
finished in December, 1934. Subsequent to this, repeated tests were made with 
many of the foods, and clinical observations have been maintained in all cases 
during the following eight months. 

In the course of this study a finding of great practical importance was that 
certain individuals with intractable allergy did not have a negative leucopenic 3 
index to any food, or if they did have such a reaction, they were not able to 4 
maintain it after the food was eaten repeatedly. This observation is considered 
significant because of the fact that of the seven intractable asthmatie patients 
on whom this study was originally begun, poor results were obtained in on!) 
those instances where this phenomenon existed. 


*Received for publication, August 8, 1935. 
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The clinical importance and the nature of this finding ean best be empha- 
sized in the detailed case records presented herewith. 


CASE RECORDS 


Fig. 1 is a composite graph of the leucocytie responses of the eleven patients reported 
in this paper. These graphs are made by dividing the leucocytie responses into three general 
eroups. The group designated as the negative index consisting of those foods which pro- 
duced an increase of 500 or more white blood cells; the indeterminate group being those with 
less than 500 cells’ variation from the initial count. The positive leucopenic index includes 
those foods producing a decrease in the white blood cells of more than five hundred cells. 
The counts were taken just before eating and twenty, forty, and sixty minutes thereafter, 


and a composite curve was made for each of the three types of leucocytie responses. 


In Table I the essential findings of the eleven cases are presented. Since 
all recognized therapeutic measures had been employed without good results 
and these patients were considered intractable allergie individuals, discussion 
will be limited to the nature of the leueopenic index and its clinical application. 





te) 20 40 600 20 40 60 
MINUTES 


. 1.—Complete leucocytic responses in eleven patients with intractable allergy. The ordinates 
represent 1,000 cells, the abscissae twenty minutes, 


CASE 1.—Miss K. E., fifty-six years old, first seen August, 1934. Asthma began fol- 
ving influenza in 1932 and was of such severity as to require between three to eighteen in- 
tions of adrenalin daily during the past two years. Six weeks of study was devoid of any 
| benefit nor had it revealed any etiologic factors exeept pork and milk. 

Leucopenic studies were then made to ten common foods; three of which, wheat, carrots, 


( eggs, were negative. The diet was limited to these foods and on the fourth day of the 


et the need for adrenalin ceased. The patient did not use the drug again for two months. 
that time a test was made to demonstrate the etiologie importance of pork, and asthma 
mptly returned. Since then this patient has not had asthma except with new food tests 
' with known error in her diet. A recheck of her foods in March, 1935, indicated that she 
{ been able to maintain the same type of leucopenic index after using these foods for 
‘ months, 
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The good results obtained in this patient by means of the leueopenie index 
prompted a similar study of seven intractable asthmatics in whom all ordinary 
therapeutic measures had been of no avail. This group of patients consisted of 
Cases 2 to 8 inclusive. 

TABLE I 
SUMMARY OF IMPORTANT FINDINGS IN ELEVEN CASES OF INTRACTABLE ALLERGY 


Case 1 was the original case studied by means of leucopenic indices; cases 2 to 8 in 
clusive are the unselected group of cases in which good results had not been obtained by 
regular diagnostic and therapeutic measures during the time indicated. Cases 9 to 11 are 
additional cases studied by means of the leucopenic index and are included as a means of 
illustrating the same feature in allergic diseases other than asthma. Good results means the 
patient was relieved of symptoms by specific food elimination along with proper inhalant 
therapy (which of itself was ineffective) and that the diet was practical. Fair indicates 
75 per cent improvement was recorded by the patient, while poor indicates only slight 
improvement. 


CASES 
xESUME OF FINDINGS _ ~ : = 
RESU ME F FINDI Ss 1 5 5 i 5 6 ; ry 9 10 11 
Asthma 
Urticaria 
Migraine + 
uration of symptoms in vears 2 3 5 5 3 2 5 7 7 2 32 
Durat f sympt ‘ p ‘1 0) 1 1 12 ; 
Age of patient when first seen 56 } 5 } 33 37 26 ; 2 7 
Age of patient wl first ( ( l ( } 2 $1 13 42 
Months under eare before leuco- 
penie indices were used 2 5 16 12 3 10 6 15 3 6 7 
Skin Reactions 
Food 0 ] 10 0 18 24 11 14 § 27 29 
Animal dander 0 3 5 0 4 ° 6 9 9 0 
Pollen 0 t 2 0 3 6 2 3 | } 0 
Number of foods known to in- 
crease symptoms before leuco- 
penic indices were made 2 15 24 l 33 6 2 3 2 3 2 





Leucopenic Indices 


Number run 17 8 12 11 17 17 30 19 39 IS 20 
Negative indices 9 4 4 1 2 5 7 4 18 8 7 
Indeterminate indices 1 0 3 4 0 1 2 4 5 1 4 
Positive indices 7 4 5 6 15 11 21 11 16 9 9 


Number of negative indices be- 
coming indeterminate or posi- 
tive with use of food con- 
stantly 0 0 1 0 2 5 7 4 15 8 r 


Results of treatment using leuco- 


y 
g 
penie indices to govern diet Good Good Good Good Poor Poor Poor Poor Good Poor Fair 














CASE. 2.—Miss P. C., aged six, seen in September, 1933, because of asthma of three 
years’ duration, always worse in autumn. During thirteen months’ study it was determined 
that fifteen foods would produce asthma and that she was sensitive to ragweed and grass 
pollen. The patient had been fairly well relieved until the onset of the grass pollen season; 
thereafter no improvement was noted in spite of the fact that she was given adequate pollen 
dosage. 

Leucopenic studies were made with seven foods, four of which were negative. The 
patient was placed upon a diet of these four foods. Within three days asthma ceased and sh« 
has not had a single attack during the past ten months except with either a food test or wit! 
error in the diet. New foods have been added until today she is able to eat some fifteen 
foods. She has been able to maintain a negative leucopenic response to the foods whic 
originally agreed with her. 


CasE 3.—Mr. C. L., fifty-one years old, came because of perennial asthma of five years 
duration. He had been found house-dust sensitive elsewhere. The patient knew a numbe: 
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of foods which would provoke asthma. In the course of sixteen months’ treatment, it had 
been proved that 24 foods would definitely increase his asthma and that house dust injections 
were necessary in his treatment. Leucopenic studies were made with twelve foods, four of 
which were negative. A diet arranged upon this basis produced immediate and complete 
freedom from symptoms for about one week, then symptoms recurred. A recheck of the 
leucopenie indices indicated a positive index in the case of one food and with its elimination 
subsequent good results continued for six months. At that time he took evaporated milk 
beeause someone told him it might not cause asthma. Within an hour he was wheezing and 
required adrenalin at two- or three-hour intervals for five days for relief of symptoms. This 
was the only need for adrenalin in eight months following the use of the leucopenic studies. 


CASE 4.—Miss J. A., aged six, came because of asthma the year round for five years. 
She had been treated for a year with indifferent results. Leucopenie indices were made 
with eleven foods. Since December, 1934, the patient has been without asthma except for 
four attacks, three of these being with new food tests, the other due to an error in the ‘diet. 


She has been able to maintain her tolerance for all foods originally negative. 


Case 5.—Mrs. G. R., thirty-three years old, was seen on account of asthma from which 
she had suffered since two years of age. There was considerable emphysema and chest de- 
formity. The usual studies were without benefit except to indicate that milk and many other 
foods would provoke severe asthma. Trial diets were not practical que to the almost con- 
stant wheezing. (In a case like this a diary is almost useless.) 

Seventeen leucopenic indices were made, of which only potato and tomato were nega- 
tive. She was requested to live on these two foods and during the three weeks that she ate 
potato and tomato her asthma ceased entirely and she gained six pounds. At that time she 
was given foods with positive leucopenic indices and asthma recurred. Pork, which had pro- 
duced a positive leucopenie index in November and had been omitted since was then retested 
and found to give a negative leucopenic index. She was able to eat pork for two weeks then 
symptoms recurred with eating it. 

This patient’s almost universal sensitization to foods; her ability to remain free of 
symptoms upon a diet of foods giving negative leucopenie indices; her inability to maintain 
a tolerance for foods taken constantly in liberal quantities as well as her ability to develop 


a tolerance to omitted foods are the main points of interest. 


Case 6.—Mr. C. D., aged thirty-seven, had suffered with perennial asthma for twenty 
years. The cereals were known to precipitate severe asthma but no other specific cause could 
be found for his almost constant symptoms. He was dismissed due to our failure to improve 
his condition and then recalled for leucopenie studies in November, 1934. Tests were made 

seventeen foods, five of which were negative. A diet of these foods was given and a 
recheck was made within a week. It was found that he was unable to maintain a negative 
leucopenie index to any of these foods. Treatment was therefore discontinued. 


CASE 7.—Miss P. S., twenty-six years old, had suffered with perennial asthma for fifteen 
years. During the course of six months’ study it was found that 22 foods would definitely 

crease her symptoms. She had by the usual therapeutic measures been relieved enough that 
ie adrenalin dosage had been reduced from 6 to 8 per day to 2 or 3. Leucopenic studies were 
nade to thirty foods, seven of which were negative. A diet arranged on this basis was fol- 
wed by improvement beginning in two days, and continuing for several days, when symp- 

ms recurred again. A recheck to all foods indicated the development of a positive leuco- 
penic index in every case. Treatment in her case was therefore impossible upon the basis of 
pecifie elimination. 


Case 8.—Mr. J. H., aged forty-one, asthma perennially since 1918. In his case it was 
efinitely determined that cereals would produce asthma, as would potatoes, beans, and pork. 
“reatment in his case has been most exhaustive, his cooperation the best, but without more 
venefit than to reduce his attacks from six to eight to one light attack daily. 
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Nineteen leucopenic indices were made, four being negative. A trial diet was not 
effective, the leucopenic indices becoming positive within a few days to every food originally 
negative. In his case it was found that omission tended to give negative indices except with 


the cereals which were positive after two years’ omission, 


CASE 9.—Mr. J. H., forty-three years old, asthma perennially seven years. This patient 
was thoroughly studied by means of the leucopenic indices, a total of 39 tests being made. 
He was able to maintain a negative leucopenic index for the three months under observation 
to wheat, cabbage, and tea. The other 13 negative tests beeame positive after eat 
ing the foods. In one ease this change occurred within forty-eight hours. His results were 
only fair due to the limited diet. However, he has gained IS pounds and is not using 
adrenalin upon this plan of treatment. 

CASE 10.—Miss M. 8., aged forty-two, wa8S seen for perennial vasomotor rhinitis and 
hives of twelve years’ duration. Treatment was indicated with house dust and orris root 
extracts. Leucopenic studies were made with 18 foods. Of the 8S negative tests, none re 
mained so with constant use of the foods. Specific dietary measures being impossible, dietary 
alternation was begun two months ago. The patient has been practically free of hives during 
the past two months without medication except desensitization with the inhalants mentioned. 
Her results had been poor upon the basis of specific elimination, but were fairly good with 


food alternations. 


CASE 11.—Mrs. C. W., thirty-seven years old, had suffered with headaches for thirty 
two years which had become practically constant for the past three years. Leueopenie studies 
were started at once, 20 tests being made. There were seven negative indices. A diet was 
arranged upon this basis and the foods were rechecked after one month. It was found that 
all seven of the negative indices had become either indeterminate or positive. Therefore, the 
diet was limited to the more favorable reactors. There were 186 hours of headache over a 
ten-day period on a general diet compared to only 46 hours of headache in the same period 
of time while using a diet arranged with the aid of the leucopenie indices. Milk which had 


given a positive index was recently taken and produced severe symptoms. 
COMMENT 


It should be emphasized that in every instance these patients had previ 
ously been treated and studied by every recognized therapeutic measure. In al! 
the asthmatics, therapeutic trial had been made with those inhalants giving skin 
reactions with which the patient was in contact. Isolation in dust-free rooms, 
autogenous vaccines and gastrointestinal studies likewise had been made where 
indicated. 

The first point of interest is that in a series of seven severe asthmatic pa- 
tients who could not be relieved by ordinary diagnostic or therapeutie meas- 
ures, there were three who were promptly cleared up on the basis of the leuco- 
penie studies. This fact is of considerable interest, in that of those relieved al! 
were able to maintain a tolerance (determined by the leucopenie indices) for 
some foods which were used constantly. In contradistinction to this there 
were either no negative indices, or if they were originally negative, they soon 
became positive in those patients in whom the leucopenic indices were of 10 
value. 

The second point of interest is the finding that about half of these intra 
table allergies react unfavorably to nearly every food. Our observation in this 
series of patients has been similar to that of Zeller.2 The question of whether 


or not the leucopenic responses are specific in those cases where practically «!! 
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foods produce a positive leucopenic index has been raised by Vaughan.’ This 
may or may not be true. For the present, one can only report the fact that the 
condition does exist, and in its presence, there has been therapeutic failure. 

In these eases, the inability to maintain tolerance for a food, and the almost 
universal sensitization to food present an important problem in diagnosis and 
therapy, and suggest a logical explanation for the cause of these intractable 
cases. In these patients the protective mechanism has almost completely broken 
down or become ineffective. That the normal tendency is to recover is indicated 
by the facet that with the omission of foods giving positive leucopenie indices 
the reaction tends to become negative again. 

These observations have not only enlightened us in the diagnosis of the 
cause of these intractable cases of allergy but have also suggested more efficient 
means of treatment. 

It is evident that one has not ruled out the presence of food allergy in any 
given ease unless he can demonstrate that the patient has been limited to a 
diet of foods giving negative leucopenic indices, 

Treatment upon the basis of specific elimination is the easiest and the most 
practical procedure in those patients who have the ability to maintain tolerance 
for foods taken repeatedly, whereas, in those lacking this ability, dietary alter- 
nations, not elimination, are the therapeutic method of choice. 


CONCLUSIONS 


1. About one-half of eleven patients with intractable allergy gave positive 
or indifferent reactions to practically every food. 

2. Patients who give a negative leucopenic index to only a few foods rarely 
tolerate these foods when used constantly. 

3. The prognosis in these severe allergies was quite accurately determined 


hy the patients’ ability to maintain tolerance for foods, which in turn was deter- 


mined by the leucopenie index. 
4. These studies present an explanation for some eases of intractable allergy. 
5. Specific elimination is not possible in all patients with intractable allergy. 
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SAFELY INDUCED FEVER THERAPY IN A DIABETIC INDIVIDUAL* 





B. Y. GuassBerG, M.D., Sv. Louis, Mo. 





T WOULD appear that many physicians consider diabetes a contraindication 





to certain forms of therapy designed to ameliorate other coexisting disease 





syndromes. In particular it seems widely thought that induced fever therapy 
is likely to result unfavorably. It is our feeling that the modern antidiabetic 






armamentarium is relatively so perfect that in skilled hands any other coexist- 





ent disease may be treated just as if the diabetes did not exist. For that reason 






the following case report of successfully executed malarial therapy in a diabetic 






person with paresis may be of interest. 







CASE REPORT 











M. B., male, aged forty-eight years. The patient first reported to the Aaron Waldheim 


Health Clinic in April, 1931, with the chief complaints of headache, occasional abdominal pain, 













and tenesmus. Otherwise the history was essentially unimportant, except that the patient 





specifically denied venereal infection. Physical examination revealed no important abnormal 






ity except a barely palpable spleen. The urine contained much sugar but no albumin or 






formed elements. The glucose tolerance curve was diabetic in type; the patient was placed 





upon an antidiabetic régime without insulin. Two months later when he complained of typical 
girdle pains, a Kahn test, inadvertently omitted in the earlier examination, was found to be 
three-plus, on repetition, four-plus. He was referred to the St. Louis Municipal Dispensary 
for antisyphilitic therapy. In October, 1932, the patient presented the picture of an acute 


toxic (arsenic) hepatitis with jaundice; this cleared up without special treatment and arsenic 








therapy was cautiously resumed in June, 1933. The diabetes which up to this time had been 
adequately controlled without insulin, became more severe as manifested by continuous gly- 
cosuria and rising blood sugar levels. At the patient’s insistence insulin was postponed until 
March, 1934, when a blood sugar persistently above 150 mg. per cent made its use seem very 
wise. The next month paretic manifestations appeared and the patient was placed in the 
Jewish Hospital for study. Blood Wassermann (cholesterinized and noncholesterinized antigens) 
and Kahn tests were four-plus. The spinal fluid showed a four-plus Wassermann in both 
: antigens and the Kahn test was three-plus; the colloidal gold curve was 1-1-2-3-3-2-1-0-0-0. 
Dr. Sidney I. Schwab, the neurologic consultant, made a diagnosis of paresis but advised 
against malarial therapy on account of the diabetes. The patient was therefore discharged from 
the hospital on essentially the same diet as before with a daily insulin requirement of 35 units. 
In response to our insistence Dr. Schwab consented to send the patient back into the hospital 
: for malarial therapy. : 
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Accordingly the patient was readmitted into the hospital on Aug. 2, 1934, and placed on : 
a diet of protein 60, fats 100, carbohydrates 150, and 55 units of insulin (divided 20, 15, 
and 20). Five eubie centimeters of malarial blood were injected intravenously and the follow- 
ing day 8 c.c. were given. On August 8 the first chill occurred with a rise in the rectal tempera- 
ture to 102° F.; on the following day another chill occurred and the temperature rose to 
105.4° F. Thereafter he had chills every second day until August 15; from the fifteenth to tle 
twenty-first he had daily chills with the highest rectal temperature recorded as 106.8° F, After 
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*From the Diabetic Division of the Aaron Waldheim Health Clinic, Jewish Hospital. 
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the tenth chill quinine was given to cure the malarial infection. The patient was discharged 
from the hospital three days thereafter on a diet of P. 60, F. 150, C. 100 with 60 units of 


insulin (divided 25, 15, and 20) each day. 


a ae 


The diabetes was controlled during this course of treatment by a plan previously de- 
scribed by Glassberg.1 The original or maintenance insulin requirement was determined in 
this manner. In addition, it was felt that a definite insulin requirement could be determined 
in essentially the same manner to combat the hyperglycemia induced by the hyperpyrexia. 
Twenty units of insulin was given at the time of the first chill and the blood sugar two hours 
later was 171 mg. per cent. Accordingly the insulin at the time of the next chill was in- 
creased to 25 units and because the blood sugar was 182 mg. per cent two hours later, the 
‘‘ehill’’ insulin dose was increased to 45 units. In view of a rising blood sugar level the 
daily maintenance insulin dose was increased to 75 units (divided 25, 15, 20, and 15, the last 
at 8 p.M.). On this régime the patient’s diabetes was adequately controlled as evidenced by 
the fact that of 10 blood sugar determinations made at various times only one was above 
200 mg. per cent (222); the rest varied between 108 and 188 mg. per cent. There were no 
hypoglycemic reactions. While glycosuria was a not infrequent occurrence no attention was 
paid to it in view of the better control possible from blood sugar observations. On the 
régime prescribed for the patient at discharge from the hospital the blood sugar two hours 
after breakfast was 127 mg. per cent. The blood Kahn test was still four-plus. 

The patient continued under observation in the clinic where a steady decrease in the 
insulin requirement was demonstrated by falling blood sugar levels; seven weeks after dis- 
charge from the hospital (seven and one-half weeks after the last chill), the insulin require- 
ment was 40 units each day; it has since continued at this level.* When one recalls that the 





daily insulin requirement before fever therapy was 35 units, it becomes evident that the 
induced chills had no deleterious effect upon the diabetic process. The paretic manifesta- 
tions showed some improvement. 


DISCUSSION 




















In an earlier paper’ I expressed the opinion that the maintenance insulin 
requirement could be simply determined by the following mathematical formula: 


Blood sugar (preferably 2 hr. | 100 Body weight in kilos Available glucose in diet 
after breakfast) g : : 4 


~100..~— 2 4 











To determine the ‘‘chill’’ insulin requirement, the first half of the formula 
was used except that the blood sugar two hours after the chill is substituted for 
that two hours after breakfast. As pointed out in that paper, only 80 per cent 
of the ealeulated insulin dosage is given in order that a safety factor may be 
present and until later blood sugar observations show the need of modification 
of that dosage. While it would be possible to show the successive steps by which 
the insulin requirement in the ease reported was determined, it would seem 
simpler to present a brief résumé of the ease and the formula which was used 
to control adequately the diabetes. It may be added that this formula has given 
me uniform satisfaction in determining the insulin requirement of many com- 
plicated and uncomplicated diabetie problems. 





SUMMARY 


aceate cuca remmmeniniagtes.o ct pmias co 


A ease report is presented showing the ease with which the diabetes was 
controlled in a paretie patient given malarial therapy. The opinion is expressed 
‘hat the present antidiabetic armamentarium should enable the qualified phy- 


*Now, twenty-one months after fever therapy the daily insulin requirement is five units. 





822 THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


sician to treat coexistent complications as if the diabetes did not exist. A for- 
mula which the writer has found invaluable for this purpose is presented. It is 
to be noted that the induction of 10 malarial chills in this patient had no dele- 


terious effect upon the course of the diabetes. 


REFERENCE 
1. Glassberg, B. Y.: Gauging the Dose of Insulin, J. Las. & CLIN. MEp. 19: 1173, 1934. 
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THE SELECTIVE ELIMINATION OF NEUTRAL RED THROUGH TIE 
GASTRIC MUCOSA* 


EXPERIMENTAL APPROACH 


, 


SAMUEL Morrison, M.D., RAyMonp E. GARDNER, Sc.D... AND 
Davin L. Reeves, M.D., Bautrimore, Mp. 


N A previous publication! we have reported the elimination of a large series 

of dyes through the gastrie mucosa. In that communication the variation in 
results obtained by other investigators was discussed. In this present work we 
have chosen neutral red as an exemplary dye with which to demonstrate the 
selective elimination of dyes through the gastric mucosa, yet not all dyes need 
necessarily to be eliminated by the same mechanism. Moreover, the staining 
properties of dyes in fixed tissues may be entirely different from those in living 
tissues, since vital staining is not fixed tissue staining. At one time we thought 
there was evidence that basic dyes stained certain cells (parietal or oxyntic 
while acid dyes stained other glandular tissues (peptic cells). In another 
study we thought acid or basie dyes may select either peptic, parietal or mucous 
cells for selective elimination, but this observation was not borne out in later 
experiments. The difficulty about the problem is that vital dyes cannot easily 
be fixed in situ. Also, a cell may be in the process of dying, or even dead, when 
first taking up the stain. These make a difference in the color of the dye, the 
reaction of the cell, the depth of staining, and the ability to hold the stain. 

It has been seen that Dawson and Ivy? observed several dyes, of which 
neutral red is the best example, can be detected by microscopic examination to 
be passing through the parietal cells as the secretion in the canaliculi is ren- 
dered conspicuous by the dye; other dyes which are liberated more slowly can 
not be detected with certainty in any part of the mucosa. Although the con 
clusion is reached that the parietal cells are the cells chiefly concerned in th: 
elimination of dyes by the gastric mucosa, it is argued that ‘‘in an organ with 
such diverse histologic structure as the stomach it is difficult to be positive tha‘ 

*From the Department of Medicine (Gastro-Enterology), University of Maryland, and tl 


Department of Immunology and Department of Surgery, Johns Hopkins University. 
Received for publication, August 15, 1935. 
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all dyes are being eliminated by the same cells. That is, some dyes may pos- 
sibly be eliminated through the parietal cells, others through the chief cells or 
mucous cells. Further, the fundie mucosa may not be the only portion of gastric 
mucosa which participates in the elimination of dyes. The pyloric mucosa may 
also be active. It has been assumed by several workers that the fact that dyes 
are not eliminated by a resting mucosa, but pass out through an active one, is 
sufficient evidence that only the fundie mucosa is involved in this process. Ivy 
and Oyama (1921) have shown, however, that the normal stimulus for the acti- 
vation of the pyloric mucosa is gastrie juice, especially its acid component. Ac- 
cordingly in a resting stomach, i.e., one which is not actively secreting acid, the 
pylorie mucosa may also be inactive. The wide variation in the time required 
for different dyes to appear in the pouch might therefore be explained on the 
eround that some dyes are eliminated by one type of epithelial cell and others 
by a different type of cell.’’ 

Kobayashi® also comes to the conelusion that the elimination of dyestuffs 
ean be explained by the secretory function of the gastric glands, especially of the 
parietal cells, which manage the secretion of hydrochloric acid. He was able to 
show that when the parietal calls secrete HCl in a high concentration, they 
secrete dyestuffs in a relatively large quantity; there was a parallelism between 
the two which was not true of pepsin. There was a tendency for the speed of 
decrease in the concentration of dyestuffs to oceur more rapidly than that of 
the acid but this was due to the fact that the dyestuffs were eliminated from the 
liver, the kidneys and other organs, and the concentration of them in the blood 
decreased rapidly. 

Henning,* by direct microscopic study, concluded that dyestuff excretion 1s 
a funetion of the fundus glands, and that the antrum glands do not participate. 
He finds that the exeretory function of the gastrie mucosa is connected with the 
secretory function, since it can be elicited in secretory rest, by means of secre- 
tory stimulants (histamine). 

In our work we were actually able to fix the neutral red in the parietal 
cells, something which had not been done before.’ The stain was definitely con- 
fined to the oxyntie, parietal, or acid-seereting cells. It is interesting that 
Dodds, Noble and Smith® have found that the posterior lobe of the pituitary 
contains a substance capable of inducing a severe lesion of the acid-bearing area 
of the stomach. If the direct toxie action on the cells of the aecid-seereting area 
of the stomach became general, an important experiment could be performed 
with neutral red, for under such conditions neutral red should not be eliminated. 
This would add another convincing experiment to prove the specific elimination 
0! neutral red. 

The steps which lead to our success in fixing neutral red in the parietal cells 

important to relate. Since the stomach is acid in reaction, it was decided to 
ing an aqueous or saline solution of neutral red in contact with hydrochloric 
id and then to add various other agents. When precipitates formed, that 
combination was considered a possible means of fixing neutral red in the gastric 

all for most of the agents were really fixing agents. At the same time the 
fleet of excess HCl, distilled water and ethyl aleohol were determined. In this 
tanner it was found that 3 per cent K CrO,, saturated pierie acid, 5 per cent 
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and 10 per cent ammonium molybdate, 2 per cent aqueous solution of potassium 


ferrocyanide, 1 per cent phosphotungstice acid, Zenker’s solution, KMnO, (1 per 


cent), Bouin’s solution, phosphomolybdie acid, bichloride of mereury, saturated 
solution of chromic acid, acid fuchsin (1 per cent) and Lugol’s solution all pro- 
duced precipitates unaffected by excess HCl, distilled water or ethyl aleohol. 
Ferrie ammonium sulphate (10 per cent), formalin (40 per cent), gentian violet, 
glacial acetie acid, potassium ferrocyanide (2 per cent), trichloracetic acid (1 
per cent), and sodium phosphate (10 per cent) produce no precipitates when 
subjected to the same reaction. Neutral red (1 per cent) in the presence of a 
saturated solution of bicarbonate yields a reddish precipitate whieh remains 
when distilled water, ethyl aleohol and methyl! aleohol are added to separate por- 
tions but disappears when HCl is added to excess. Light green gives a faint 
precipitate with 1 per cent neutral red which is hardly affected by distilled 
water, 1 per cent HCl and methy! aleohol but is diminished by addition of ethy! 
aleohol. Xylol and acetone were also tried for their effeets on these different 
reactions because they are used in the process of fixing tissues, and except in the 
soda bicarbonate reaction (in which the precipitate dissolves) the reactions are 
essentially the same as with water and the aleohols. Chloroform did not mix 
with 1 per cent neutral red (aqueous solution). Certain complicating reactions 
oeceurred such as the solubility of the precipitates formed with Lugol’s, satu 
rated piecrie acid and potassium bichloride in aleohol on standing and the pro- 
duction of thin thready erystals by neutral red added to tap water after a few 
hours; the latter change does not oceur when distilled water is used. 

After these preliminary observations 40 ¢.c. of 1 per cent neutral red were 
given intravenously to a dog (1214 pounds) and as the dye came through the 
stomach (about one hour seemed the opportune time in most animals) blocks o1 
tissue were taken and immediately placed in the various fixing solutions (3 per 
cent K. bichromate, 1 per cent phosphotungstie acid, Bouin’s, sat. solution 
chromie acid, Zenker’s, formalin, a phosphomolybdic-formic-acetie acid formula, 
1 per cent phosphomolybdie acid, solution A B, Zenker’s with 15 per cent 
formalin (fresh), saturated picric, Zenker-formalin (old) HgCl, and in the fol- 
lowing nonfixing solutions (1-sat. sol. soda bicarbonate, 2-2 per cent K ferro- 
eyanide, 3-Lugol’s, 4-acid fuchsin 1 per cent, and 5-Am. molybdate 5 per cent 
These latter were then placed in absolute aleohol (1, 2, 3, 4,5), mereurie bichlo- 
ride (1, 2, 4). phosphotungstie acid (1, 2, 3, 4, 5), phosphomolybdie acid (1, 
2, 3), and the phosphomolybdic-formic-acetie acid formula (4, 5). Both thes: 
groups were carried through to paraffin. The color (of neutral red) remained 
only in the mercurie bichloride, phosphomolybdie acid 1 per cent, Solution A-B, 
phosphomolybdic-formic-acetic formula, Bouin’s and phosphotungstie solutions 

Sections, studied carefully, were not very convincing so far as localization 
of dye was concerned and although the same experiment was repeated man) 
times it was finally concluded that this was not the correct approach to tl 
problem. Attempts to cut frozen sections of unfixed blocks of tissue eontaininz 
some neutral red were also not successful. Rabbits were substituted for dogs 
but their stomachs stained much less satisfactorily because, for one reason, 


was difficult to keep them empty (sawdust often present). Occasionally a wi 
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stained stomach was obtained but except for some blocks which had been placed 
in zine acetate (15 per cent) in Ringer’s solution, frozen, cut fresh and exam- 
ined immediately, very little of definite value was learned. Even these frozen 
sections showed only that the stain was more concentrated in muscles and sur- 
face cells; nowhere was it dense and only here and there were a few granules 
seen and for the most part the stain was diffuse. Counterstaining (hemotoxylin 
so as to get contrast with neutral red pigment) was tried but nothing of sig- 
nifieanee was learned. Cedar oil was used also. 

It was then decided to study the problem with the aid of Pavlov pouches 
and a series of these were made in dogs. Among the first dyes tested were neu- 
tral red and Congo red. Both came through the pouch mucosa. Congo red turns 
blue when placed in the poueh. Trypan blue and light green did not come 
through. Twenty eubie centimeters of 1 per cent methylene blue, injected intra- 
venously, appeared in the pouch in ten minutes and continued to be eliminated 
for one hour. Alkaline dyes, on the whole, seem less toxie. It is interesting that 
light green and methyl blue color the mucous membranes of the mouth, tongue, 
eyes, ete., but do not come through the pouch. Therefore the faet that methylene 
blue does come through cannot be explained on the basis of its generalized per- 
meation of tissues. New methylene blue was eliminated but did not stain tissues 
as methylene blue did. The reactions of other dyes have already been sum- 
marized in a previous communication. 

There was some difficulty in preventing gastric digestion around the Pavlov 
pouches. The substitution of gastrostomies was not satisfactory because the 
duodenal regurgitation interfered with the accuracy of mucosal elimination of 
dye. The feeding problem was also not as simple as with Pavlov pouches. 
Toward the end of the course on operative surgery when dogs were sacrificed 
we had the opportunity to inject dogs and observe the open stomach directly. 
In other words, these were not pouch observations. 

It is interesting that basic fuchsin colored mucous membranes and skin but 
did not definitely come through the stomach. The dye was very toxie and pro- 
dueed shock in the animals. Upon recovery phenolsulphindophenol was injected ; 
it was not toxie nor did it come through, but when it was repeated after being 
alkalinized with NaHCO,, basie fuchsin was observed to be eliminated even 
though only the alkalinized phenol-sulphindophenol was injected. As already 
noted these animals receiving basic fuchsin seemed to have their secreting 
mechanisms paralyzed temporarily by that dye for other dyes. In these animals 
there was temporary cessation of digestion of the abdominal wall due to the 
absence of gastric secretion. These secretions gradually returned. It seemed 
that the basie fuchsin had accumulated and come through later. As the secretion 

digestive juices returned, acidity increased and Congo red paper was again 
‘hanged to blue. Histamine was capable of producing a moderate acid flow. 

All the stomachs obtained were studied after sectioning but none were en- 
‘irely satisfactory except for those fixed in Susa which held the color. These 
sections definitely showed the neutral red. It was apparent that the pylorus 

ud fundus were distinctly demarcated by the neutral red; the fundus stains 
very well, the pylorus much less so (later we concluded that this was due to 
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regurgitation of stain from the duodenum for when a ligature was placed at the 
pyloro-duodenal juncture it was not seen); there was no staining of the eardia 
of the stomach. The small intestine stains brilliantly, especially the duodenum ; 
the pancreas stains well and very much less so the large bowel. Urinary sys- 
tem organs and liver earry the dyes abundantly. 

Following a routine study of smaller laboratory animals, we decided upon 
the white rat as an excellent animal for this work, since the observation was 
made that the fundus was definitely demarcated after the injection of neutral 
red. The stomach, too, was small enough for fixation in its entirety. The ques- 
tion of fixatives again arose, but since Pfuhl’ had reported such excellent sue- 
cess with the ‘‘Susa’’ mixture of Heidenhain in retaining trypan blue, we de- 
cided to attempt its application to neutral red. Accordingly the whole stomachs 
of rats (starved for twenty-four hours) were fixed after the injection of 1 ¢.c. 
mixture (cor- 


’ 


intravenously of 1 per cent aqueous neutral red in the ‘‘Susa’ 
rosive sublimate 4.5 @m.: sodium chloride 0.5 @m.; distilled water 80 ¢.ce. to 
which was added immediately before use—trichloracetie acid 2.0 gm., acetic acid 
4 «.e., and formol 20 e.e.). They were then transferred from the fixative di- 
rectly to 90 per cent aleohol and during the course of the same day through 
absolute aleohol. The stomachs were then carefully eut through longitudinally 
and passed into carbon disulphide, and then into a mixture of equal parts of 
earbon disulphide and soft paraffin. After eight to twelve hours in soft paraffin 
the halves were embedded in hard paraffin. Complete serial sections were made 
at 5 to 7 microns, alternate sections being stained with phloxine-methylene blue 
as a control on localization of the parietal cells. The experimental sections of 
neutral red were carried through the alcohols, cleared, and mounted in neu- 
tral balsam. 

Examination of these sections showed that it was possible to retain the 
neutral red dye, not as pure red but as yellowish red, which could be readily 
detected in the canaliculi of the parietal cells. The localization of the neutral! 
red granules corresponds exactly with the anatomic distribution of parietal 
cells in the phloxine-methylene blue preparations. 

White rats were also used to study the selective elimination of neutral red 
by severing the stomach at the duodenum and at the cardio-esophageal juncture. 
The observation was made that the fundus stained most highly. The stomach 
was also severed at the fundie-pylorie juncture and at the cardioesophagea! 
juncture. In these instances the duodenal stain regurgitated into the pylorus 
making it appear as if the dye were eliminated through it. Efforts were made 
to interfere with the blood supply to varying degrees; the more complete thie 
interference, the less the amount of dye eliminated. The localization of the 
neutral red granules corresponded exactly with the distribution of parieta! 
cells. If the cardia or pylorus seemed to contain stain in the gross, microseopi« 
examination disclosed a few parietal or oxyntie cells to account for it. Hira 
bayashi’s* experiment, in which 0.5 per cent silver nitrate was found to prevent 
dye elimination and at the same time allow acid secretion, could not be verific 
either in the rat or dog. On the whole, the white rat proved to be a far mor 
satisfactory experimental animal than either the dog or rabbit, although t! 
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Pavlov pouch work in the dog could hardly have been done in the rat. On the 
other hand, the white rat’s stomach is so small and so well demarcated anatom- 
ically (in the gross) that it allows very satisfactory observations of dye elimina- 
nations to be made. It also is more desirable than the dog’s stomach for see- 
tioning and microscopic study because the whole stomach ean be sectioned in 
one block. This allows for an absolute elimination of parietal cells under the 
microscope. Such work has been done in the human being by Radasch® ?° and 
Berger.” 
SUMMARY 


By the use of ‘‘Susa’’ mixture of Heidenhain, neutral red granules were 
found to be selectively eliminated by the parietal cells of the white rat’s and 
dog’s stomachs. The importance of this observation becomes apparent when one 
considers that neutral red may be used as a test for true achylia and that its 
mechanism of elimination may aid in elucidating not only the pathologie changes 
in true achylia but in pernicious anemia as well. 
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THE IMPORTANCE OF THE OXYNTIC CELL IN 
PERNICIOUS ANEMIA* 


SAMUEL Morrison, M.D., Baurrwore, Mp. 


HE story of pernicious anemia has become a familiar one to the medical 

profession. The gravity of the disease prior to 1926 was so well understood 
that a diagnosis of pernicious anemia was synonymous with death within a 
certain period of time except in those few cases fortunate enough to have re- 
missions (even to this day not clearly understood) of long duration. 

It is remarkable in the light of our present knowledge that so many of the 
early writers suspected the etiologie significance of the stomach in this disease 
even though during the same period every other possible etiologic agent and 
mechanism was at one time or another alluded to as of primary importanee. It 
was maintained by certain investigators that all cases of pernicious anemia 
could not be explained on the same basis and this is also more or less realized 
today. 

Through the maze of developments in the study of pernicious anemia 
many noteworthy contributions have apparently been forgotten. Among these 
is the exeretion of neutral red as a differential test in the diagnosis of true and 
false achylias. Sinee pernicious anemia is the disease most constantly asso- 
ciated with true achylia, the neutral red test is valuable not only as a diagnostic 
measure but in the elucidation of another step in the mechanism which results 
in pernicious anemia. It has been repeatedly shown by other writers that 
neutral red is not eliminated by stomachs of patients with pernicious anemia. 
A review of the literature pertaining to this observation establishes it as re- 
liable, for the dissenters are few and their work easily ecriticizable. Moreover 
our own experience would lead us to believe that neutral red is not exereted 
through the stomach in pernicious anemia. In some instances regurgitation 
from the duodenum must be considered or the position of the tube in the stomach 
carefully studied. When a routine procedure is adopted these disturbing fac- 
tors are minimized or entirely eliminated. 

We have been able to demonstrate that neutral red is eliminated selec- 
tively by the oxyntie cell of the stomach. It has also been shown that its 
quantitative exeretion runs parallel with the hydrochlorie acid secretion, i.e., 
it appears earlier and is excreted in larger quantities in hyperehlorhydrias than 
in hypochlorhydrias or normal acidities. Neutral red exeretion also diffe! 
entiates true from false achylias because it appears in the latter but not in th: 
former. These results have been so definite that they have been used elinieally; 


the correlations were made on human beings. 
*From the Department of Medicine (Gastro-Enterology), University of Maryland. 
Received for publication, August 15, 1935. 
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MORRISON: OXYNTIC CELL IN PERNICIOUS ANEMIA 829 


It would appear from the studies of Castle, Cohn and their collaborators 
that the intrinsie factor is entirely independent of the hydrochlorie fraction 
of the gastric contents. Though doubtless this is true, our work leads us to 
believe that the intrinsic factor is a product of the oxyntic cell, not only be- 
cause its secretions parallel each other in the overwhelming majority of cases 
of pernicious anemia but also because neutral red is eliminated by the oxyntic 
cell and is at the same time absent only in true achylia, which is the type of 
achylia without which the diagnosis of pernicious anemia is made with great 
hesitation. It is definitely known that neutral red and hydrochlorie acid are 
concerned with the oxyntie cell, and now it would seem to follow that the in- 
trinsic factor is also a product of that cell. Were this a fact one may ask 
why at autopsy the oxyntie cells so often appear normal. For this there is no 
more adequate explanation than in diabetes in which the islets of Langerhans 
may be just as plentiful as ever and just as normal so far as staining reactions 
are concerned. However, we know too little about the various granules in 
oxyntie cells and we are not prepared to say yet whether there is a definite 
group of granules associated with the intrinsic factor. We also know too little 
about the detection of cell sclerosis or cell senility, both factors which would 
influence cell secretion. We do know in the case of renal physiology that 
all kidney glomeruli do not function all the time; this may also apply to the 
oxyntie cell or the islet of Langerhans. What it is that destroys the hydro- 
chlorie acid and intrinsic secretions of the oxyntie cell so that the reaetion 
is not reversible is still to be discovered. It has been said that stomachs in 
some cases of pernicious anemia have been found to resecrete both intrinsic 
factor and hydrochlorie acid but the work is as yet neither convineing nor 
acceptable. Therefore it would seem that a general destruction (not in appear- 
anee but in ability to seerete) of oxyntie cells (both gastrie and aberrant) 
occurs, resulting in pernicious anemia. This is the usual mechanism. 

According to Hurst, gastritis is a common disorder and leads to many 
more serious gastric disturbances among which is pernicious anemia. To us 
it would seem that the oxyntie cell (probably a more highly developed and 
complex cell) is more sensitive than either peptie or mucous cells, and there- 
fore it sueeumbs to the chronic irritative or inflammatory disease process 
present in gastritis. This is borne out elinieally by the changes in acid secretion 
in gastric conditions; there is produced ultimately an achylia, first false, later 
true. If the gastritis is essentially an irritative, rather than an actual inflam- 
matory, condition, the pathologic changes usually expeeted in gastritis may be 
absent and the stomach may appear normal or only slightly atrophie just as 
the intestinal mucosa in eases of genuine mucous colitis or as a gallbladder 
vhich to the visualization test contracts poorly or not at all seems normal on 
pathologie study. 

CONCLUSION 

The oxyntie cell possibly seeretes the intrinsie factor. An understanding 
of the function of this cell may elucidate the mechanism of the production of 
pernicious anemia. 
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THE ADAPTABILITY OF THE LIDBERG PARAFFIN EMBEDDING 
OVEN FOR VARIOUS TYPES OF TISSUE WORK* 


Ciype L. Marras, M.D., Scranton, Pa. 


HE need of new equipment for the preparation of a large number of paraffin 
sections at the Seranton State Hospital brought about the construction of a 

unit which is practieal, of elastie utility, reasonably priced, and low in upkeep. 

For the first section of this unit, an A.H.T. Co. No. 1785 Lidberg embedding 
oven, large model (Fig. 1), was selected. This oven has inside dimensions of 151 
inches wide by 151 inches deep, and 18 inches high. It is made of 5-ply lami- 
nated quartered oak, making it neat in appearance and easily kept like new. It 
is fitted with six perforated tin shelves permitting thorough cireulation of air. 
There is transite and hair felt insulation with thin copper lining throughout the 
embedding chamber. 

The heating unit consists of a unique woven wire mesh embedded in asbestos 
between the copper apartment and the transite wall on both sides and bottom. 
This gives a most complete and modern method of heating the interior of the 
oven and is not dependent on the cireulation of air currents alone. 

The copper lining lends itself to the cleanliness of the interior oven, making 
it very easy to remove any paraffin which might accidentally be spilled in the 
oven. 

The temperature is controlled by an expanding capsule thermoregulator 
with temperature range from 50° C. to 60° C., and a sensitivity of 0.5° C. The 
oven has the capsule adjusted for 56° C. when received, the attainment of which 
temperature requires approximately one hour from room temperature. The 
thermoregulator is situated between the walls, separated from the embedding 
chamber and readily accessible from the outside by means of a removable pane! 
in which is inserted the signal lamp. This is very important as in many em- 
bedding ovens the contents must be disarranged in order to make any repairs. 
The thermoregulator operates equally well on either alternating or direct current. 
The contact points are entirely within the interior chambers so that there is 
probably no danger of igniting vapors from melting paraffin. 

Each oven is provided with a drain hole in the center of the bottom. 

The operating sensitivity, that is the maximum variation of temperatur 
at the location of the thermometer bulb when working within the usual range, is 
plus or minus 0.5° C. The operating uniformity, that is the maximum variatior 
of temperature throughout working shelf space in relation to temperature indi 


cated by the thermometer in the interior compartment is plus or minus 2° © 


*Received for publication, June 1, 1935. 
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The next requirement was a drying oven (Figs. 2 and 3) capable of hand- 
ling not only the regular tissue preparations on slides 1 by 3 inches in size 
but also larger tissue slides which are cut from glass to suit the size of the 
tissue, such as sections of a whole lung, or a complete section of a whole breast 
or kidney. And in addition to being a drying oven, it had to fulfill all the 
requirements and specifications of the embedding oven. This was accomplished 
by taking an A.H.T. Co. No. 1784 Lidberg paraffin embedding oven, small size, 





Lidberg paraffin oven, large model (A.H.T. Co. No. 


Fig. 2.—Lidberg paraffin oven, small model (A.H.T, Co. No. 1784) specially fitted with 
perforated shelves for drying. 

Fig. 3.—Showing construction of specially perforated shelves with supports for use in 
iberg paraffin oven, small model. 


with inside dimensions of 12 inches wide, 10 inches deep, and 10 inches high, 


and placing a new set of racks and supports in it so that 20 perforated tin 
shelves could be placed in the oven. This permits a very free circulation of 


The time for drying depends on the size of slide and number of slides 
vhich may be put in the incubator at any specific time. 
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Another essential part of the unit was a receptacle for paraffin (Fig. 4) 
which would keep it ready for use at a constant temperature. For this another 
No. 1784 Lidberg paraffin embedding oven, small size, was used. Two copper 
boxes, sizes 514 inches wide, 81% inches deep, and 91% inches high, were con- 
structed; each was provided with a spigot. These two copper paraffin recep- 
tacles are arranged in tandem and each rests on two metal rails which pre- 
vent any leaking paraffin from holding the container to the bottom of the 
oven (Fig. 5). This makes it very easy to pull the receptacle out as far as is 
necessary for blocking tissue. The advantage is that the paraffin is always at 
just the correct temperature. Inasmuch as the spigot also is ineluded in the 
interior of the oven, there is no difficulty with hardened paraffin blocking the 
Spigot as is the case in many other such receptacles on the market. The ad- 
vantage of having two containers instead of one is that if one receptacle be- 
comes empty, the other is always ready to complete the blocking of the tissue 
without interfering with the process or making it necessary to spend consider- 
able time in preparing the paraffin. The empty receptacle can then be filled 
with paraffin and can be melting while the full one is being used, thus per- 
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Fig. 5. 

Fig. 4.—Lidberg paraffin oven, small model (A.H.T. Co. No. 1784) specially fitted with 2 
copper receptacles for melted paraffin. 

Fig. 5.—Showing copper receptacle for melted paraffin and alterations in the interior 
Lidberg paraffin oven, small model, to accommodate same. 


mitting the almost continuous use of the paraffin receptacles. Another ad- 
vantage is that if a container is not available with melted paraffin in the em- 
bedding oven for a particular piece of tissue, it is very easy to select the 
proper sized container and fill it with melted paraffin from the receptacle. 

The fact that all three sections of this unit appear alike lends to the appear 
ance of the laboratory. Many times a laboratory will purchase units of various 
sizes, shapes, and colors, thus detracting from its appearance. 

The shelves in the ovens are easily removable and easily replaced. An) 
sized receptacle can be used in the embedding oven. Any sized slide ean he 
placed in the drying oven. The shelves on the drying oven have a guard tv 
prevent the slides from falling and causing breakage. The paraffin receptacl«s 
not only save time but are so handy that they are a joy in the laboratory. 

I am indebted to Arthur H. Thomas Co., Philadelphia, for their help and suggestions 
in the development of this unit in use in this laboratory. This firm is prepared to suppl) 


on special order and intends to establish it as a catalogue and stock item if sufficient demai! 
develops. 
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A METHOD FOR MEASURING THE FRAGILITY OF ERYTHROCYTES 
IN SALT SOLUTION* 


RicHarp T. BreeBe, M.D., aNd Epwarp P. Hanuey, A.B., ALBANY, N. Y. 


UMEROUS methods for studying the fragility of erythrocytes have been 

described, many of which are quite accurate but rather too complex for 
practical application, since they involve either the necessity of colorimetric de- 
terminations or are based on changes in the H ion coneentration of the solutions 
used.» #8 

The method originally described by Hamburger,‘ and later modified by 
Limbeck® and by Sanford,® is the one in general use. It consists of adding a 
drop of the patient’s blood to dilutions of salt solution ranging from 0.5 per 
cent to 0.28 per cent, and determining, after two hours, the point at which 
hemolysis begins and the point at which it is complete. The limitation of this 
method is that it occasionally gives negative results in proved cases of hemolytic 
jaundice, that is, it fails to deteet slight degrees of hemolysis. Instances of this 
sort have been reported by Baty’ and Reynolds.’ 

With the idea of obviating this difficulty, and at the same time of preserv- 
ing a simple, reliable technic, we have devised a method which seems to fulfill 
these requirements by further modifying the original technic of Hamburger. 
By applying this method to patients with hemolytic jaundice and to the study of 
the fragility of erythrocytes in other diseases, we have uniformly obtained clear- 
cut results. 

The steps are as follows: 


1. A liter of 0.5 per cent salt solution is prepared, using dried, chemically pure NaCl 
and distilled H,O. 

. 95 e.c. of the 0.5 per cent NaCl solution is diluted with 5 ¢.c. of distilled H,O, making 
a dilution of 0.475 per cent. A buret is used to assure accuracy. 

. 0.45 per cent NaCl solution is prepared by diluting 90 ¢.c. of 0.5 per cent NaCl solu- 
tion with 10 c.c. of distilled H,O. 


Gradually diminishing dilutions are continued in this manner, each flask containing 0.025 
er cent less saline until 0.15 per cent NaCl solution is reached. These dilutions are then 
ept in tightly stoppered flasks, the volume of each flask having been made up to 100 ¢.e, as 
bove described. 


Fifteen cubic centimeters of venous blood are collected, with a dry syringe and needle, 


« flask in which 8 drops of 10 per cent potassium oxalate have been evaporated to dryness. 
Pipette 5 ¢.c. of the graduated dilutions of salt solution into 14 standard calibrated 15 
centrifuge tubes. To each of these tubes add 1 ¢.c. of the oxalated blood with a dropping 
ette and invert gently several times to insure thorough mixing. 
The dilutions in the tubes are: 


Tube 1 contains 1 ¢.c, of oxalated blood and no saline. This tube is included in order 
to obtain a rough hematocrit reading, and serves as a base line for determining 
the amount of swelling of the erythrocytes before hemolysis takes place. 


*From the Albany Hospital and Medical College. 


Q22 
Ooo 








834 THE JOURNAL OF 


— 


sABORATORY 


AND CLINICAL 


MEDICINE 











on 











' 
' \ 
. 
my len he —+ —he — hex he shee + he 
ye v | y y- -f 
4 as “ oes rs as a 
Fig. 1.—Photograph of graduated centrifuge tubes showing: (1) Rapid rate of hemolysis 


in severe (2) 
resistance 


cells, 


hemolytic jaundice; Delayed 


NORMAL 


AVERAGE 
MILD HAEMOLYTIC JAUNDICE 
SEVERE HAEMOLYTIC JAUNDICE 


% NaCi 


Fig. 2. 
blood of a patient with 
hemolytic jaundice. 
the abscissa, the dilutions of salt solution. 


THE JOURMAL OF THE AMERICAN MEDICAL ASSOCIATION, CutICAcO. CHART PAPER HO. 8 


hemolysis 






in 


(c) 


a 


patient with slightly increased 


of the erythrocytes as determined by measuring the height of the column of packed 





—Chart showing the comparative speed of hemolysis of (a) normal blood, (b) 
mild hemolytic jaundice, and 
The ordinate gives the height of the packed erythrocytes in centimeters, 


blood of a patient with severe 





LS pape en 


a RE Oe 


Ie Te OG | arg AVE 


mh TRS A ees 














BEEBE-HANLEY: METHOD FOR MEASURING FRAGILITY OF ERYTHROCYTES 839 


Tube 2 contains 5 c.c. of 0.5 per cent NaCl solution + 1 ¢.c. of blood. 
Tube 3 contains 5 ¢.c. of 0.475 per cent NaCl solution + 1 ¢.c. of blood. 
4 


Tube contains 5 ¢.c, of 0.45 per cent NaCl solution + 1 ¢.c. of blood. 


The dilutions are continued in this manner until 14 tubes have been prepared. Fewer 
tubes can be used in conditions where the fragility is increased, and more may be necessary 
in those diseases showing increased resistance of the cells, 

The tubes are allowed to stand at ice box temperature for twenty-four hours, and then 
are centriufged for fifteen minutes at 2,000 revolutions per minute. 

In reading the results, the point at which hemolysis begins can be noted by the color 
of the supernatant saline, but a more accurate index of the fragility is obtained by measuring 
in the graduated tubes the rate of decrease in volume of the column of packed erythrocytes. 

Fig. 1 shows the blood of a patient with severe hemolytic jaundice which indicates very 
rapid hemolysis, and the column of red cells has completely disappeared at a dilution of 0.325 
per cent of NaCl solution. Compared with it is the blood of a patient with slightly increased 
resistance of the cells, some erythrocytes remaining in a dilution as low as 0.225 per cent 
NaCl solution. 

The figure shows the average hemolysis curve of (1) a group of 10 normal individuals, 
(2) an average of 7 determinations on the blood of a patient with mild hemolytic jaundice, 
who, incidentally, showed no increase in fragility by the usual test® for measuring the resistance 
of red cells, and (3) a patient with severe hemolytic jaundice, 


CONCLUSIONS 


This is a report of a method for measuring the resistance of erythrocytes to 
salt solution, which seems as simple as, and more accurate than, those now in use. 

It has been possible by this test to demonstrate increased fragility of the 
red cells in two cases of suspected hemolytic jaundice when the usual hemolysis 
test has given normal readings. 

A complete report on these cases and a study of the resistance of erythro- 
cytes in other diseases are in preparation.* 
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DIAGNOSIS OF CARCINOMA OF THE STOMACH FROM A 
FRAGMENT OF THE TUMOR OBTAINED DURING 
ROUTINE GASTRIC ANALYSIS* 


Louis G. Jexken., M.D., Sr. Louis, Mo. 


M*s* authors have cautioned against failure to examine particles of solid 
tissue that are aspirated from the stomach during the process of gastric 
lavage. Ackermann and Gompertz! made such a statement in 1905, and they 
also stressed the importance of microscopic examination of the material. Aron- 
son,” in 1915, reporting the presence of fragments of gastric mucosa in the 
aspirated stomach content thirty-eight times in 400 routine gastrie analyses, 
stated that microscopic examination proved that the tissue was obtained from 
the pyloric end of the stomach, and that ‘‘in at least three instances it was en- 
tirely normal.’’ Microscopie examination did not disclose carcinoma in any one 
of the thirty-eight eases. Stout® pointed out that occasionally the vomitus or 
the material obtained by gastric lavage may contain a shred of cancer tissue; 
this occurred in one of his cases, but apparently he did not report it in any 
eurrent journal. Chace,‘ in 1907, reported the diagnosis of carcinoma of the 
stomach from a fragment of the tumor obtained by means of the stomach tube. 
This is the only report of such a ease that I have been able to find in any Amer- 
ican journal of medicine or surgery since 1900. The absence of reports other 
than Chace’s may indicate that the diagnosis of gastrie carcinoma is rarely made 
by aspirating cancer tissue through a tube, or it may merely indicate that those 
physicians who have made the diagnosis in this manner have not considered the 
event interesting enough to report. More than this, the possibly significant in- 
ference may be drawn that the importance of the procedure may not be appre- 
ciated as fully or as widely as it should be. 

The following ease history is reported in the hope that physicians may 
recognize, more generally, the importance of earrying out all the procedures 
which might help them make accurate diagnoses. This patient presented a con- 
fusing clinical picture of possible carcinoma of the stomach without a palpable 
mass. Radiographic studies failed at first to demonstrate conclusively the pres- 
ence of the tumor, and definite diagnosis was finally established by the incidenta! 
aspiration of a particle of tissue through a stomach tube during routine gastric 
analysis. Microscopie examination of the small bit of tissue disclosed adeno 
earcinoma. 

REPORT OF CASE 

S. L., a fifty-six-year-old, white, married coal miner, entered the hospital complaining 

of abdominal distention of six months’ duration, loss of thirty-five pounds in weight, increas 


ing weakness, and loss of appetite. 


*From the Medical Department of The Barnard Free Skin and Cancer Hospital. 
Received for publication, June 15, 1935. 
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Family history and past history were irrelevant. 

Present Illness —About three years ago the patient began to have epigastrie disecom- 
fort following meals. This discomfort later occurred more frequently, and slowly changed 
into a definite cramplike pain, which came on immediately after meals. There was some 
nausea associated with the pain, and at times some retehing, but no vomiting. The patient 
consulted a physician, who treated him symptomatically with some improvement for a short 
time. Six or eight months before admission his symptoms became definitely worse, and he 
placed himself under the care of another physician, who empirically prescribed powders and 
two-hour feedings of milk and cream. He felt somewhat better for a short time, and gained 
a few pounds, but soon he again became worse. 

He was constipated, but had never noticed bloody or tarry stools. 

Physical Examination.—Examination revealed a pale, haggard-looking white male whose 
emaciation, profound weakness, anxious expression, and thin, weak voice gave him an ap- 


parent age of at least seventy years. Ile had no pain. The essential physical findings were 




















yea. i. Fig. 2. 


scaphoid abdomen, marked epigastric tenderness, small areas of brown pigmentation on 
the skin and mucous membranes of the mouth, and a blood pressure of 90/60. No masses 
were felt in the abdomen. Examination of the head, heart, lungs, rectum, and extremities, 
evealed no abnormal findings. 
Laboratory Examination.—Aside from a mild secondary anemia, and a_ positive test 
guaiac) for occult blood in the stools, the laboratory findings other than the report on the 
‘astrie analysis were negative. The work-up included examination of the urine, blood, sputum, 


ud stool, blood Wassermann, and blood chemistry. 


Gastric Analysis ——A small nasal tube was passed without difficulty. Hypomotility and 
‘tasis were evidenced by a residual content of 200 ¢.c. There was much mucus and blood, 
oth bright and dark red. No free HCl was present either before or thirty minutes after 
e test meal, A stained smear of the sediment showed Boas-Oppler bacilli. Several whitish, 
paque masses, each about half the size of a small pea, were separated from the remaining 

iterial, because they appeared to be tissue. Microscopic examination of sections of these 
asses proved them to be particles of cancer tissue, and the pathologic diagnosis was adeno- 
arcinoma, 
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X-ray Studies.—A gastric fill-up at the time of the patient’s first visit to the clinic 
seemed to show a filling defect. The following morning, however, cnother barium meal failed 
to show such a defect. A third examination, after the administration of atropine, likewise 
failed to prove the presence of a lesion. The same results were obtained a fourth time. 
Serial study of these films, however, revealed an indefinite but constant irregularity in the 
region of the cardia, and led the radiologist to report ‘‘suspicious of malignancy or ulcera- 
tion.’’ X-ray of the chest was negative. All films were read by Dr. Edwin C, Ernst. 

Course of Illness.—Because the patient was obviously undernourished and dehydrated, 
operation was postponed. The patient was placed on a high caloric, high vitamin diet, with 
large amounts of fluids, and in the course of about two weeks he gained ten pounds in weight 
and felt much better. 

Exploratory laparotomy revealed generalized abdominal carcinomatosis with metastatic 
nodules studding the peritoneum and liver, and with a considerable amount of turbid fluid 
in the peritoneal cavity. Examination of the stomach revealed carcinoma in the lesser 
curvature extending from the cardia to the pylorus, spreading over and infiltrating both the 
anterior and posterior walls. The picture was practically that of a leather bottle stomach. 


The condition was clearly an inoperable one. 


DISCUSSION 


Several interesting and instructive points are brought out by this ease. In 
the first place, although x-ray studies are an integral part of a thorough gastro- 
intestinal work-up, they sometimes, even in the hands of an expert, do not throw 
as much light on the problem as is desired. It is evident, then, how difficult it 
might be in certain cases for an inexperienced observer to evaluate properly the 
x-ray findings. Also, it is clear that x-ray studies should constitute only their 


fair share of the work-up and should be supplemented by other procedures as 
indicated. 

Second, gastric analysis may clear up the diagnosis in certain obscure eases. 
It is a simple and inexpensive procedure which can be done in the office. In 
spite of these facts, the value of this simple procedure is too frequently under- 
estimated, especially by the busy general practitioner. 

Finally, since normal gastric mucosa can be obtained through the stomach 
tube,? it is obvious that tissue from a very early cancer may likewise be so ob- 
tained. Unfortunately, in the case reported here, the diagnosis was made much 
too late to help the patient. Nevertheless, the possibility of an early diagsis 
in this manner must be admitted. 


SUMMARY 


A ease of carcinoma of the stomach was diagnosed by obtaining a fragment 
of the tumor through a small nasal tube. This is apparently the first time that 
such an oecurrence has been reported in a current American journal since 1907. 
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A METHOD OF STAINING PROTOZOA IN BULK* 


WILLIAM §8. Stone, M.D., Wasuineton, D. C, 


” THE staining of mucous surface protozoa of man there are almost as many 


variations in staining technic as there are workers in the field. The chief 
difficulties encountered in all of the better technics of staining are: (1) keeping 
the organisms on the slide or cover slip during fixation and staining, (2) keeping 
the organisms free from distortion and clear from the débris so that their in- 
ternal structures are not obscured, (3) carrying out proper differentiation of the 
internal structures of the organisms at the time of destaining, (4) having a suf- 
ficient number of well-stained organisms on the slide after staining so that a 
diagnosis will not have to be made on a few more or less atypical organisms. 
The following staining method not only satisfies the above requirements, 
but also affords a method of concentration, thereby making it possible to secure 
satisfactory stains from specimens containing very few organisms, that could 
not be stained by other methods. The method of staining differs from other 
standard hematoxylin staining methods only in that the organisms are not fixed 
and stained on slides or cover slips, but are fixed and stained in bulk. The 
organisms are concentrated and then earried through the steps of fixation and 
staining in 50 ¢.e. centrifuge tubes. Very few of the organisms present in the 
original specimen are lost during fixation, staining and mounting. The or- 
ganisms are natural and lifelike and are not distorted by the reagents or manipu- 
lations used. 
STAINING METHOD 


I. Precautions.—1. There should be no delay in concentration, examination and fixation 
of, trophozoites after they have been secured from the patient. Needless to say, degenerated 
organisms will not take a satisfactory stain. It is not necessary to be so cautious in the 
immediate fixation of cysts, but as a rule the quality of protozoan staining possible to secure, 
is inversely proportionate to the elapsed time after securing the organisms from the host or 
culture, and their subsequent fixation. 

2. Destaining must be checked by frequent microscopic observations of the organisms 
being differentiated. Care should be exercised to carry the destaining to the point that 
there is sharp differential detail between the nuclear structures and the cytoplasm. The com- 
mon tendency with this technic is not to carry the destaining far enough. The organisms 
should be checked for structural detail after the acid destain has been neutralized and if 
there has been insufficient destaining they should be carried back into acid aleohol and further 
lestained until the desired degree of differentiation has been secured. 

3. The stained material must be properly dehydrated before clearing in xylol. 

4. Discard the supernatant fluid decanted off after centrifuging, in each step of the 
rocedure, or if the alcohols and stains are to be used over again, filter through a Berkefeld N 
lilter as there is danger of carrying organisms in used alcohols and stains to the next case 
subsequently stained. 


*From the Division of Medical Zoology, Department of Laboratories, Army Medical School. 
Received for publication, June 17, 1935. 
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5. The material being stained may be left for twenty-four to forty-eight hours’ ad- 
ditional time in any step of the staining procedure with the exception of the fixing solution 
and the acid aleohol destaining reagent. This allows the staining procedure to be carried 


out without interfering with the routine work in a laboratory. 
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Il. Concentration and Fixation—1. Fecal specimens. Thoroughly emulsify 20 c.c. of 
teces in 200 ¢.c. of warm (37° C.) physiologic saline in a settling flask or tall narrow 
cylinder, allow to stand for five minutes and then decant the supernatant fluid into two 50 e.c. 


centrifuge tubes. Centrifuge the material at 1,850 r.p.m. for five minutes, then decant off the 


supernatant fluid, save the precipitated residue of one tube for fresh examination and to the 


tube containing the other precipitate add 25 c.c. of fresh Schaudinn’s fixing solution. 





STONE: METHOD OF STAINING PROTOZOA IN BULK 


Schaudinn’s Fixing Solution 
Saturated solution mercuric chloride in aqueous 0.85% 2 parts 
sodium chloride solution 
96% ethyl alcohol 1 part 
Glacial acetic acid q.s. ad. 1% 
The alcohol and glacial acetic acid should be added to the mereurie chlo- 


ride solution just before use. 


Thoroughly mix the precipitate and the fixative and allow the mixture to stand for at 
least one hour, preferably twenty-four hours. 


2. Cultures and other liquid specimens. Pipette the fluid containing the organisms 


directly into a 50 ¢.c. centrifuge tube and then centrifuge and fix the material as indicated 
above. 

III. Staining.—(Between each step in the subsequent procedure the material is cen- 
trifuged at 1,850 r.p.m. for five minutes, then the supernatant fluid is decanted off and the 
next solution added to the precipitated residue which is then thoroughly emulsified by rota- 
tion or stirring.) 

1. Wash the fixed material two times with distilled water. 

2. Wash ten minutes with 70 per cent ethyl alcohol (containing enough Gram’s iodine 
to give it a light brown color). 

3. Wash ten minutes with 70 per cent ethyl alcohol. 

4, Stain by adding Harris’s or Delafield’s hematoxylin for from one to twenty-four 
hours. 

Harris’s Hematoxylin 

Hematoxylin 1 gm. 

Aleohol (ethyl 95 per cent) 10 e.e. 

(Dissolve the hematoxylin in the alcohol) 

Alum (ammonium or potassium) ~ 20 gm. 

Distilled water 200 e.c. 

Dissolve the alum in the water by the aid of heat, and add the 
hematoxylin solution. Bring the mixture to a boil as rapidly as 
possible, and then add 0.5 gm. of mercuric oxide. The solu- 
tion at once assumes a dark purple color. As soon as this oc- 
curs, remove the vessel containing the solution from the flame, 
and cool by plunging at once into a basin of cool water. As 
soon as cool, the solution is ready for staining. This solution 
keeps for years in a well-stoppered bottle (Harris). 

The addition of 4 per cent of glacial acetic acid increases the pre- 
cision of the nuclear staining. 


= 


5. Wash with tap water. 


6. Destain by adding about 20 c.c. of acid alcohol (1 per cent HCl in 70 per cent 
thyl aleohol) to the stained precipitate in the centrifuge tube. Mix the precipitate and 
he destaining solution and occasionally stir the mixture with a wooden applicator stick. 
‘rom time to time check the progress of destaining by taking one drop of the mixture, 
lacing it on a slide, applying a coverslip and then observing the progress of nuclear differentia- 
ion of the organisms under the high dry power of the microscope. The organisms will be 
iirly easy to find in the average case and destaining should be allowed to go on until the 
‘toplasm is practically colorless and the nucleus stands out sharp and clear. As soon as 
he required definition has been obtained, add sufficient ammonia water (5 drops NH,OH 
: 50 c.c. of distilled water) to neutralize the acid alcohol and turn the solution bright blue, 
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7. Wash with tap water. 
8. Dehydrate with: 70% ethyl alcohol 10 minutes. 
95% ethyl alcohol 10 minutes. 
95% ethyl aleohol 10 minutes. 
absolute ethyl alcohol 10 minutes. 
absolute ethyl alcohol 10 minutes. 


{ 


. Clear in xylol. 
10. 


Thoroughly emulsify the stained cleared mixture in a minimum of xylol, break- 


ing up all small clumps, then add sufficient thick Canada balsam to make a syrupy mixture. 


Then without further centrifugation, 


11. Place one drop of the balsam containing a suspension of the stained organisms on 
a clean slide, apply a coverslip and allow to dry. 

Permanent classroom sets and multiple permanent mounts for file and consultation can 
be easily prepared by making more than one preparation in the final step. Stained material 
suspended in balsam can be kept in bottles and mounted on slides whenever desired. 


RAPID PRESUMPTIVE DIAGNOSIS OF LYMPHOGRANULOMA 
INGUINALE* 

A Speciric INTRADERMAL Test WitH ANTILYMPHOGRANULOMA INGUINALE 
Goat SERUM 


JosEPH T. TamurA, PH.D., CINCINNATI, OHIO 


INCE December, 1933, I have been attempting to produce antilymphogranu- 
loma inguinale serum in goats with my cultured virus of lymphogranuloma 
inguinale.' 

I have reported the evidence that there are in the serums of such treated 
animals substances which have neutralizing properties on the Frei antigen when 
this is used for skin tests. 

During the past year I have been testing routinely all the lymphogranu- 
loma inguinale patients, suspected cases, and normal individuals with intra- 
dermal inoculations of the antiserum specific for lymphogranuloma inguinale. 
Inoculations of normal goat serum and of antiserums specific for other infections 
are made as controls. Each test is made with 0.04 ¢.c. of serum. 

Specific skin reactions, not dependent upon serum sensitization, consist in 
the production of a spreading area of erythema with a slightly elevated area of 
central edema. The reactions generally appear within five minutes and the maxi- 
mal reactions are usually reached in about twenty minutes. The erythematous 
areas are usually from 3 to 5 em. in diameter. The reaction begins to disappear 
within twenty-five to thirty minutes after the inoculation of the serum. Intense 
itching and urticaria, which indicate sensitization to serum proteins, are entirely 

*From the Department of Bacteriology and Hygiene, College of Medicine, University of 


Cincinnati, and the Cincinnati General Hospital. 
Received for publication, July 2, 1935. 
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TABLE [I 
SERUMS USED FOR INTRADERMAL INJECTIONS 


| ! | ! 
| anti | ANTI | ANTI | ANTI- | wrt | | | TURE 
DATE OF wt | &E | meg, [POR eeerye eRe, See | ae 
PATIENT TEST Goat | GOAT coat | MIA | goar | GOAT | ANTI- | Gen 
1:10 | 1:10 1:10 GOAT | 4-49 | 1:10 GEN | wi 
"F. E. A. 1:10 | virus 
5. Wi. 5/11/34 a n 4 
S. B. 5/ 3/34 | | 4 
H.S. 5/ 8/34 4 , | 4 
2/ 4/35 . - 7 4. ps 
2. M. 5/ 3/34 = ~—. H . 
C.F. 5/ 4/34 iu 1 4 
H. K. 1/30/34 
G.S. 5/ 4/34 - _ i 
3. S. 5/19/34 sl . 
L. A. 12/ 1/34 ‘ _ 
H. G. 12/ 5/34 “ = c 1 
.. H. 12/15/34 - } 
Se 3 12/ 6/34 sl. 4 F - , A 
H.W 11/26/34 4 7 
G. K. 2/ 9/35 _ - 
W.C. 1/ 5/35 “ - a , n 
J.T. »/18/35 ; “a a a H 
J. M. 1/ 3/35 - ~- n 
C. L. »/ 9/35 - -_ a 
L.G 12/26/34 = 
CLR $/23/34 - 4 
eam 4/11/34 _ i 
B. R. 11/ 3/34 
W. B. 2/22/35 a . M 
E. C. 4/24/35 - ~- . n | 
C.B. $/ 3/35 v. sl. + _ oa -_ } + 
F. R. 1/24/35 » beaba 
C. W. 3/25/35 re 
J. H. 1/26/35 - - 

E. M. 1/ 2/35 " és ; 4 
roa, 5/ 9/35 - an 4 
Suspected Cases and Normal Individuals 
W. L. 9/17/34 _ se rm 
A.N. 11/22/34 ‘ = 
P. W. 11/30/34 ie se = 
H. F. 2/ 7/35 = , ae 
G. J. 1/31/35 = “ ins - ik 
DB... 3/ 1/35 ~ an 
Me. $/ 2/35 - a os 
Mit. $/ 2/35 ~ ais ” ‘a - en 
Normal 1/30/35 - a = ee 
Normal 1/30/35 io he oe a i 
Normal 2/20/35 - - = i 
Normalt 2/20/35 - v. sl ne i = 
Normal 2/20/35 - i = a ‘on - 
L. I. Patient Who Showed Serum Sensitivity 

G. M, | 2/ 1/35 l Pr } = l ck. ho i ra 


*F. E. A. indicates antiserum which has been adsorbed with fuller’s earth. It has been 
wn by Foshay that adsorption with fuller’s earth can effect a total removal of the reac- 
n-producing fraction from a number of antiserums. The same is true of antilymphogranu- 
na inguinale goat serum. Tests with adsorbed antiserums give additional controls in regard 

» the Specificity of the reactions. It will be noted that the adsorbed antiserum gave a typical 
ticarial reaction in the patient who was skin sensitive to goat serum proteins. 

*This normal person had been vaccinated about one year previously with a dense B. 


‘ularense vaccine, 
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absent. Tests made with normal goat serum and with goat antiserums specific 
for other infections, e.g., antitularense, antibrucella, antituberculosis, ete., show 
no erythematous-edematous reaction whatsoever. 

As shown in Table I, I have tested 32 lymphogranuloma inguinale patients. 
Thirty-one showed specific responses, the remaining one showed serum sensi- 
tivity. All these individuals have positive Frei skin tests with Frei antigens 
and cultured antigens. 

Foshay? has done extensive work on intradermal antiserum tests, and re- 
ported recently over 500 cases which have shown this simple erythematous- 
edematous reaction to the homologous specific antiserum. 

Eight cases suspected for lymphogranuloma inguinale and five normal indi- 
viduals were tested in like manner. No erythema-edema reaction was elicited 
by any of these individuals. 

SUMMARY 

The erythematous-edematous dermal reaction induced by the specifie anti- 

lymphogranuloma inguinale serum may be taken for rapid presumptive diag- 


nosis of lymphogranuloma inguinale. 


REFERENCES 
1. Tamura, J. T.: The Virus of Lymphogranuloma Inguinale, J. LAs. & CLIN. MEb. 20: 
393, 1935. 
2. Foshay, L.: Intradermal Anti-Serum Tests: 


A Bacterial-Specific Response Not Dependent 
Upon Serum Sensitization But Often Confused With It, J. Allergy 6: 360, 1935. 


A COMPARISON OF THE ZIEHL-NEELSEN AND SPENGLER 
TECHNICS OF STAINING THE TUBERCLE BACILLUS* 


Herpert Wap, M.S., AND CHARLOTTE C. VAN WINKLE, M.D., 
Oak TERRACE, MINN. 


HE Ziehl-Neelsen method of staining tubercle bacilli has been generally 
accepted as the standard laboratory technie for the study of tubercle bacilli 
in sputum. Various other staining methods have been proposed and, in general, 


have not proved as efficient or convenient as the Ziehl-Neelsen under the test of 
routine use. A recent report, claiming a marked superiority for the Spengler 


method over the Ziehl-Neelsen on a large series of cases, was made by Koerth 
and Hibbard.t. The following is an attempt to corroborate their results even 
though on a smaller series of smears in order to test its efficiency as a diagnostic 
procedure. 

Specimens from positive sputum eases having relatively few bacilli per oi! 
immersion field were selected for this study. Using the Gaffky scale, only thos 
in Groups I and II were used with a few from Group ITI. 





*From the Department of Anatomy, University of Minnesota, and the Glen Lake San 
atorium, Oak Terrace, Minn. 
Received for publication, June 18, 1935. 
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All the smears were made by the two-slide method; that is, a small amount 
of material from the most likely portion of the sputum was placed upon a slide 
and another slide was rubbed over the first, spreading the material evenly over 
both. Great care was taken to make the smears on both slides as nearly the 
same thickness as possible. All slides were heat fixed and placed in cold earbol- 
fuchsin overnight. 

Ziehl-Neelsen: In the morning the slides were removed from the carbolfuchsin, de- 
colorized with acid alcohol, and counterstained lightly with Léffler’s alkaline methylene 


blue. 

Spengler: In the morning the slides were removed from the carbolfuchsin, placed in 
a picrie acid aleohol* bath for five to ten seconds, washed in 60 per cent alcohol, decolorized 
in 15 per cent aqueous nitric acid for from ten to thirty seconds, and counterstained in 
picric acid aleohol for thirty seconds to one minute. 


Some seventy sets of slides were prepared and examined. Ten oil im- 
mersion fields of approximately the same thickness were picked at random on 
each slide and all of the bacilli in these fields were counted. In the event that 
no bacilli were found in ten fields the slide was examined for ten minutes before 
it was discarded, Only the examination of the first ten fields appears in the 
table. In no ease were bacilli found on one of the slides and not on the other, 


although sometimes it was necessary to examine only ten fields in one and many 
more in the other. It was tested and found that the relation of the slides to 
each other during the process of preparation (on top or bottom) bore no rela- 


tionship either to the numbers or distribution of the bacilli. 

Altogether 5,065 bacilli were counted on the Spengler smears, while 4,018 
appeared in the Ziehl-Neelsen. The average number of bacilli per field was 
8.75 for the Spengler and 6.93 for the Ziehl-Neelsen. The difference between 
these averages was 1.8 + 2.36 which is not statistically significant. However, 
39 pairs showed a difference in favor of the Spengler and of this 39, 18 were 
statistically significant, while only 17 showed a difference favoring Ziehl- 
Neelsen and of these, 2 were statistically significant. Two pairs showed no 
difference (Table I). 

The results obtained show a slight but fairly consistent superiority for the 
Spengler stain. However, no Ziehl-Neelsen negative slides in this series were 
found to be Spengler positive. The superiority seems to lie in the fact that the 
organisms were easier to locate on the Spengler smears. It seems that in some 
manner not determined, more bacilli are obtained with this method. These 
results are not altogether in accord with those obtained by Koerth and Hibbard 
as they demonstrated a three to one advantage in favor of the Spengler stain 
as compared with the five to four advantage obtained here. The superiority of 
a new staining method should be greater than this to be worth changing routine 
and retraining technical help to install it. 

It was found that occasionally the tubercle bacilli were decolorized by the 
Spengler technic, especially in those slides prepared with steaming earbolfuchsin 
instead of cold. No apparent reason for the failure was discovered. However, 
Wi.h some practice, and with careful handling, fairly reliable results were ob- 
tained with the steaming method. These same difficulties, though to a lesser 
degree, were encountered with the cold stain method. 


*Picric acid alcohol consisted of equal parts of saturated picric acid (aqueous) and 95 
per cent alcohol. 
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TABLE I—CONT’D 








ZIEHL-NEELSEN SPENGLER 





TECHNIC TECHNIC DIFFERENCE + RELATIVE 0 
MEAN PER FIELD + MEAN PER FIELD + STANDARD ERROR DEVIATE Pp x 10 
STANDARD ERROR STANDARD ERROR 

Statistically Nonsignificant Differences Favoring Ziehl-Neelsen—Cont’d 

662 1.7 5.1 + 1.3 15 + 2.20 0.68 50.0 

14.3 + 2.9 12.0 + 1.8 2.3 + 3.00 0.78 44.0 

05 + 0.2 0.2 + 9.1 -0.38 + 0.22 1.36 138.0 

13+ 0.5 0.4 + 0.3 0.9 + 0.58 1.55 12.9 

41+ 1.4 1.3 + 0.6 -2.8 + 1.52 1.84 6.0 

Statistically Significant Differences Favoring Ziehl-Neelsen 
91+ 23 3.9 + 9.6 5.2 + 2.36 2.20 3.0 
25.7 + 4.0 11.0 + 3.9 14.7 + 5.59 2.63 0.9 


The probability integral, P, is the term used to express the chance factor on a basis 
of unity. Hence P x 100 gives the number of chances in a hundred of the observation oc- 
eurring by chance alone. If P x 100 is more than 5, it is commonly assumed to be the dif- 
ference due to chance; if P x 100 is less than 5, the difference is assumed not to be due to 
chance, hence is called significant. 


CONCLUSIONS 


No Ziehl-Neelsen negative slides in this series were Spengler positive. 

The Spengler technic for staining tubercle bacilli shows a slight advantage 
over the Ziehl-Neelsen in both the number of bacilli found and more even dis- 
tribution of baeilli. 

The Spengler technic is somewhat more complicated than the Ziehl-Neelsen 
and sometimes fails to show the baeilli. 


REFERENCE 


1. Koerth, C. J., and Hibbard, R. J. B.: Comparative Efficiency of Three Stains for Tubercle 
Bacilli, J. Las, & CLiIn. MED. 18: 535, 1933. 


FROZEN STOPCOCKS* 


CHARLES E. SCOVERN, JR., CHICAGO, ILL. 


LACE the stopcock in, or surround with a freezing mixture of cracked ice. 

Allow to chill thoroughly. After a few minutes withdraw and apply a very 
ventle pressure with the bare hands. Separation should come quite easily. The 
best results are obtained by previously heating the hands with hot water or over 
i flame. 

This method eliminates expensive breakage and in turn prevents innumer- 
able cut hands and fingers while doing away with the marketed so-called stop- 


ock pullers. 
Stopeocks which have been subjected to strong alkalies cannot be loosened 
this method nor any other. Some success is realized by applying the above 
'O syringes as well. However, the presence of a thread or hair will prevent 
results. Clotted blood alone can be removed by boiling in a solution of 25 per 
cent glycerin before applying the ‘‘expansion treatment.’’ 





*Received for publication, July 1, 1935. 





A COMPARISON OF MEDIA FOR PLATING L. ACIDOPHILUS* 


Davip B. SABINE, B.S., Yonkers, N. Y. 


ROM time to time, there have appeared in the literature descriptions of 

various kinds of media especially recommended for the plating of L. acidoph- 
ilus. Owing to the large amount of quantitative work being done in this lab- 
oratory, it was necessary to determine which of those media consistently gave 
best results and whether or not one medium would give equally good results 
with different strains. 

The media used were the yeast water agar of Hunt and Rettger;' the cab- 
bage juice peptone agar recommended by Bachman and Frost ;- Kulp’s tomato 
juice medium;* the skim-milk-digest and galactose agar of Kulp and Rettger;* 
Torrey ’s liver-glucose agar;° the skim-milk-digest and tomato juice agar recently 
recommended by Kulp and White;° and whey agar prepared according to Kopel- 
off.? All media were prepared according to the original directions. In addition 
to these, a beef heart infusion was prepared in the usual way and 2 per cent 
glucose was added, All media contained 2 per cent agar; pH of media varied 
from 6.5 to 7.0. 

Twenty-two strains isolated from widely different sources were studied. <A 


twenty-four-hour culture of each strain was diluted and plated on each medium 


TABLE | 


STRAIN SOURCE COLONY TYPE MOST SUITABLE MEDIUM 


A Commercial culture z Liver-glucose 
AO Commercial concentrate Y Liver-glucose 


B-330 Adult’s feces 

SO17A Commercial acidophilus milk 
3017B Commercial acidophilus milk 
3262 Adult’s feces 

3264 Commercial concentrate 
3266* Commercial culture 

5 Adult’s feces 

110B Child’s feces 

110W Child’s feces 

180L Child’s feces 

180S Child’s feces 

M Child’s feces 

3010 Commercial culture 

3268 Commercial culture 

3270 Commercial acidophilus milk 
3269+ Commercial culture 

3272A Commercial culture 

3272B Commercial culture 

3267 Commercial acidophilus milk 
SM Commercial acidophilus milk 


Liver-glucose 
Liver-glucose 
Liver-glucose 
Liver-glucose 
Liver-glucose 
Liver-glucose 
Liver-glucose 
Liver-glucose 
Liver-glucose 
Liver-glucose 
Beef heart-glucose 
Beef heart-glucose 
Beef heart-glucose 
Beef heart-glucose 
Liver-glucose 
Liver-glucose 
Liver-glucose 
Liver-glucose 
Liver-glucose 
Skim-milk-digest 


MK KK 


‘ 


4 dK 


‘ 


‘ 


at ate 


AA dd be 


*Commercial culture of L. bulgaricus. 
fLabelled acidophilus but its cultural characteristics were more closely allied to bulgaricus. 


*From the Laboratories of the Arlington Chemical Company. 
Received for publication, June 27, 1935. 
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and the plates ineubated for seventy-two hours. The medium showing the high- 
est count was chosen as the most suitable for that strain. Each individual count 
was the average of three plates and each test was repeated three times. In 
this way, experimental error was eliminated as far as possible. Table I shows 


the results. 

Little mention has been made in recent years of Torrey’s liver-glucose agar 
for L. acidophilus. Although the above results indicate that no one medium can 
he selected as the most ideal for all types and strains, the fact that 17 out of 
22 of the strains studied grew better on this medium than any other is worthy 
of more than passing notice. 

The medium is easy to prepare, being simply an infusion of liver with 
1 per cent glucose and 0.1 per cent K,HPO, added. The pH usually requires no 
adjustment, falling in the range 6.5 to 7.0. It has a brown color against which 
the colonies stand out, making counting much easier than on lighter colored 
agars. Both the filamentous and smooth type of colony grow rapidly and to a 
large size in this medium, Plates may be counted accurately with the unaided 
eye after forty-eight hours’ incubation. It is also a very satisfactory medium 
for direct isolation either as prepared or slightly acidified to inhibit contam- 
inating organisms. The author has used this medium almost exclusively for the 
past four years. In thousands of routine examinations of pure cultures for 
viability counts and also in many direct isolations, it has given eminently satis- 
factory results. 
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A METHOD OF THREE COLOR PHOTOGRAPHY* 


ADAPTED TO PHOTOMICROGRAPHY, LANTERN SLIDES, AND PAPER PRINTS 


OLAN R. HynpmMan, M.D., Iowa Crry, [A., AND Tracy Putnam, M.D., 
Boston, Mass. 


N PHOTOGRAPHY intended for medical illustration and teaching, there 

often arises the need for color differentiation. Particularly is this true in 
photomicrography. True color rendition is not necessary. The advantage lies 
in a differentiation of the elements of the tissue by color, the goal that is striven 
for in differential staining of the section itself. 

At present there are two general methods of recording color photograph- 
ically.t 

1. The sereen plate or autochrome method: In this case a mosaic of very 
small filters (red, blue and green) is in close contact with a thin, fine-grained 
panchromatic emulsion. The screen plate may be (A) fixed to the emulsion 
permanently or (B) a separate plate which may be registered at will in taking 
and viewing the picture. 

Available types under A are: 

Lumiérecolor in which the mosaie screen is composed of dyed starch grains. 
These films give beautiful natural color transparencies but are too opaque and 
heat labile for satisfactory projection with the ordinary equipment. 

Agfacolor in which the screen is composed of fine gelatin granules dyed red, 
green, and blue. This plate requires about half the exposure time and is mort 
transparent than Lumiérecolor. Both of these are likely to melt when projected 
unless means of cooling is provided. 

Dufaycolor, a promising film recently placed on the market whose screen is 
composed of a mosaic of dyed squares (about one million to the square inch 
The exposure time is short, about four times that of supersensitive panchro 
matic emulsion and the transparency is quite satisfactory for ordinary projec 
tion. The film is available at the present time only in 35 mm. (Leica) size. 

In the ‘‘A’’ type of sereen plate the positive is obtained by reversing the 
negative. 

The ‘‘B”’ type is represented by the Finlay method. The taking screen, 
mosaic of equi-dimensional squares, is placed in contact with a panchromatic 
plate. The negative is developed and the positive made from this is registered 
with a viewing screen. These are quite transparent and heat resisting. An 
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We are purposely omitting the additive methods of which Kodacolor is an example inas- 
much as these are more adaptable to motion picture projection. 
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advantage has been claimed in that a few viewing screens will suffice for an 
unlimited number of pictures and thus curtail expense. We find it distinetly 
inconvenient, however, to have to register and bind a group of lantern slides 
whenever they are to be shown. It is much more desirable to have the slide fin- 
ished and always ready for use. The cost would usually prohibit the perma- 
nent binding of Finlay sereens to a large number of lantern slides. The mosaic 
is sometimes apparent to an annoying degree on projection. 

In addition to those already mentioned, we must say that the chief disad- 
vantage of all screen plate methods excluding the Finlay method lies in the 
extremely small latitude of exposure. It is easy to over- or underexpose and 
little ean be done to retrieve such a mistake. Particularly is this true in photo- 
micrography where the exposure varies markedly from section to section and 
the exact exposure is difficult to determine. The cost of the material is con- 
siderable. Duplicates can be made but, excluding the Finlay method, each 
duplicate will be as expensive as the original and under the best conditions 
seldom as good. 

A minor but definite criticism of all the above screens is the fact that the 
colors will fade to some extent after long exposure to strong light. 

The second general method of recording color is by taking three ‘‘separa- 
tion’’ negatives, each through a primary color filter respectively, red, green, and 
blue. Unless one is equipped with a ‘‘single shot’’ three color camera, the nega- 
tives must be taken separately, but in photomicrography this is entirely feasible. 
Gelatin reliefs are made from the negatives, dyed a color complementary to the 
taking filter and registered to produce the three color transparency. 


In order to overcome some of the disadvantages given for the other meth- 


ods, we have worked out a process utilizing separation negatives. We have fol- 
lowed the ‘‘Pinatype process’’ as outlined by the Eastman laboratories with 
some modifications, especially in that we are suggesting a new and satisfactory 
set of inexpensive dyes available in this country. We endorse this method as 


having the following advantages: greater control and latitude of exposure, 
elimination of correction filters, unlimited duplication, possibility of enlarge- 
ment from miniature negatives, the possibility of selective color intensification, 
transparency equal to the black and white lantern slide, heat and light resist- 
ance, possibility of color prints on paper, and inexpensiveness. 
Method.—Taking the negatives: Any camera with a good lens may be used. 
Concerning the camera lens, much is said of the necessity of apochromatism but 
excellent results can be had with the use of a good achromatie lens. Needless 
to say a high quality microscope will give better results in any type of photo- 
micrography. In the Department of Neurology of the Boston City Hospital, 
the Leica with ‘‘microibso’ 
mical in film expense, time, and labor. Three ‘‘separation’’ negatives are 
taken of the subject through Eastman filters A, B, and C,;* which are red, green, 
and blue, respectively. The filter may be placed anywhere between the source 


, 


microscope attachment was found to be most eco- 


, 


*This is known as the Eastman tricolor set. The dyes to be subsequently used were 
fected to be used in conjunction with these filters, Throughout the monograph, an order 
proposed in which the three components of the picture may be taken, printed and dyed. 

Some routine order should be strictly adhered to. 
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of light and the film. No correction filters are necessary for different sources 
of light in as much as color sensitivity of the emulsion is accounted for by the 
filter factor exposure ratios. 

Films and exposure factors: It is, of course, necessary to use panchromatic 
emulsions. Either films or plates may be used. It is preferable to use class 
‘*C”? materials which are: 

Eastman Supersensitive Panchromatie Film. 
Wratten Hypersensitive Panchromatic Plates. 
Kodak Supersensitive Panchromatie Film and Film Pack. 


Kodak Panatomie Film. 


This also includes Eastman Supersensitive panchromatie and panatomic 
films for the Leica camera. 
Exposure factors for all of the above emulsions are as follows: 


FILTER DAYLIGHT ARTIFICIAL LIGHT 


\ a" 2.5 
; 8.0 


by &. 10.0 


The negative should be of very soft quality and it is quite important that de- 
velopers be used which will give a soft negative. Most of the fine grain devel- 
opers fulfill this requirement of which we recommend especially the Sease 
developer : 

Diamine-P 10 grams 
Glyein 6 grams 
Sodium Sulphite (anhydrous) 90 grams 
Distilled water 1,000 e.e. 


Develop thirty minutes at 65° F. for all films except those having special 
fine-grained emulsions such as Eastman panatomic. This requires slightly more 
than half the above developing time. 

Films to be developed in this solution should be given twice the exposure 
usually given when alkali-containing developers are to be used. 

The negatives obtained may be too soft. In this ease, 2 to 4 gm. per lite 
of metol may be added. 

The following is an excellent Elon-hydrochinon developer which is quit 
flexible : 

. Water 52 ounces 
Oxalie acid grams 
Metol (Elon) } grams 
Sodium sulphite grams 

. Water 32 ounces 
Oxalie acid 4 grams 
Hydrochinon 16 grams 
Sodium sulphite 60 grams 

C. Water 32 ounces 
Sodium carbonate 60 grams 


*The figure means that the exposure through the “A” filter should be 4.5 times the cal 
culated exposure if no filter is used 
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For soft negatives use A, 2 parts; B, 1 part; and C, 2 parts. This propor- 
tion is suggested for average subjects. Develop five minutes at 65° F. 

For contrast use A, 1 part; B, 2 parts; and C, 4 parts. 

A gives a soft result, while B and C give contrast so that by mixing in dif- 
ferent proportions, any desired result may be obtained. 

This developer may also be used for paper, but since it contains no potas- 
sium bromide, a drop or two of a 10 per cent solution should be added to each 
ounce of final solution. The negatives are fixed and dried as usual. 


Making the positive reliefs: The Eastman Kodak Company has placed on 


the market a ‘‘ wash-off relief positive film’’ especially adapted for this purpose. 
It consists of a thin celluloid base coated on one side with a positive emulsion 
sensitive only to blue violet light and of about lantern plate speed. It ean be 
used for contact printing or enlarging. Briefly, a positive is made by exposing 
through the celluloid side of the film. This is developed, washed and bleached 





A, ; C. 

Fig. 1.—Prints from three separation negatives made with a Leica micro-ibso attachment 
ccording to the method described in the article. The illustration shows a platelet thrombus 
in a blood vessel from a case of multiple sclerosis, Masson connective tissue stain, oil immersion 
ens. The vessel wall is blue, erythrocytes are orange, platelets are purplish and the surrounding 
tissue is brown. A is to be stained blue. B is to be stained red. C is to be stained yellow. 
When the three are superimposed as in a lantern slide, the colors in the original preparation are 
losely imitated. 


a special solution which tans (renders insoluble in hot water) the gelatin 
vherever there is reduced or metallic silver and in proportion to the amount of 
silver deposit. The remainder of the gelatin is still soluble in hot water so that 

the bleached positive is immersed in warm water the soluble gelatin will wash 
ff leaving a gelatin relief which when dyed will be a positive image. 

The positive film is exposed through the celluloid side so that the relief will 
adherent to the celluloid base after having been washed down. If exposed 
the ordinary way, the entire emulsion will wash off. 

It is most important that the relief should be thin and flat. No part of the 
lief should extend the entire thickness of the gelatin. To put it another way, 

it of the entire surface of the gelatin should come away when washing down. 
lat’? in reference to the relief has the same connotation as ‘‘soft’’ in refer- 
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ence to a negative and this quality is attained by the use of very soft negatives 
plus a special property of the wash-off film. In addition to the emulsion being 
sensitive to blue violet light only, the gelatin is dyed yellow. Yellow absorbs 
violet and hence the only light to which the emulsion is sensitive is held back 
and not permitted to penetrate more than a short distance. This can be acecom- 
plished to a still greater degree by filtering the printing light through a Wrat- 
ten violet filter No. 35 and this is advised. Dyed reliefs tend to be contrasty, 
and one is often surprised at the brilliant contrast obtained in a relief prepared 
from what appeared to be a hopelessly flat negative. 

Another principle in making the relief that must be rigidly adhered to is 
that the highest light in the positive must be just veiled over. That is, when the 
positive is developed, the lightest place in the picture must develop to a light 
gray so that when the film is washed down, there will be no absolutely clear 
spaces devoid of gelatin in the picture. This is accomplished by the proper 
printing exposure and developing time. It is well to keep the developing time 
a constant as given in the method and vary only the printing exposure. 

This axiom has one exception. For scenes in nature the rule holds since in 
a natural scene there are no holes or voids and every spot on the picture must 
represent some part of the scene. However, in photomicrography there are often 
holes or voids in the section which should have no representation in the picture 
except as what they are—a blank space. If one attempts to push the printing 
exposure so as to veil over these places, the remainder of the relief will be too 
thick and its quality impaired. In this instance we should say that the highest 
light in the tissue should be just veiled over. 

Method.—1. Expose the ‘‘A’’ (red filtered) negative on the celluloid side 
of the positive film by contact or enlargement. This may be determined by ex- 
posure meter such as the Largodrem or trial and error. All three separation 
negatives, however, should receive the same exposure. 

*2. Develop, under a safe yellow light, eight minutes in the following 
developer, frequently rocking the tray: 


Eastman D-16 


Water (about 120° F.—52° C.) 2,000.0 e.e. 

Elon 1.2 grams 
Sodium sulphite 160.0 grams 
Hydroquinone 24.0 grams 
Sodium carbonate 75.0 grams 
Potassium bromide 3.6 grams 
Citrie acid 2.8 grams 
Potassium metabisulphite 6.0 grams 
Cold water to make 4,000.0 e.e. 


Develop at 65° F.—18° C. 


3. Wash two minutes in running water. 
4. Bleach one to three minutes in the following solution: 


A. Ammonium bichromate 20 grams 
Con. sulphuric acid 14 ©.c. 
Water to make 1,000 e.e. 

B. Sodium chloride 48 grams 
Water to make 1,000 e.e. 


*The image will appear on the celluloid side of the film. It should never be more thar 
faintly visible on the reverse side. 
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Use 1 part of A, 1 part of B and 6 parts of water. Not more than three 
films should be bleached in 150 ¢.c¢. of solution. 


Water 426.0 e.e. 
Potassium bichromate 1.5 grams 
Potassium bromide 5.0 grams 
Glacial acetie acid 15.0 c.c. 


The solution will keep indefinitely and may be used repeatedly. 

The positive will not be entirely bleached and a faint image will remain 
when viewed through the celluloid side of the film, but it will be evident when 
the process is at an end. 

In the process as described by the Eastman Company, the positive is fixed 
in a nonhardening fixing bath, then bleached and washed down. There is a 
distinet advantage in bleaching and washing down before fixing in that the 
unused silver halide enables one to tell more easily when the washing down is 
complete as well as to observe the quality of the relief. 

5. The film is transferred directly from the bleach to warm water at about 
110° F. -43° C, and kept in motion. The washing-off process is hastened by 
dipping the film in and out of the water oceasionally. It is well to use a large 
vessel for this purpose. The film should be washed until milky gelatin ceases 
to drip off. Dip in cold water and examine it toward the light to see if the 
density and quality are satisfactory. 

6. Fix in ordinary hardening hypo, wash thoroughly (fifteen minutes in 
running water), and allow to dry. 

It is almost necessary to handle the edge of the film throughout its develop- 
ment with some sort of clamp. <A hemostat is ideal, though a spring clothespin 
is satistactory. The relief is extremely delicate and will serateh if it comes in 
contact with anything but the solutions. 

A good routine is to print the negatives in the order that they were taken: 
A, B, and C. Both negatives and positives should have some mark of identifica- 
tion. A satisfactory method is to mark one, two, and three dots or short lines 
with ink in one lower corner on the emulsion side of the negative to represent 
the A, B, and C negatives, respectively. These marks should register on the 
positives and serve to identify them. 

Dyeing* the reliefs: Obviously each relief must be dyed a color comple- 
mentary to the filter through which its negative was taken. That is, the ‘‘A’’ 
positive should be dyed a greenish blue, the ‘‘B’’ positive a blue red, and the 
‘C”’ positive yellow. The following dyes fulfill these as well as certain spectro- 
scopie requirements and are fast to light. Gelatin imbibes them rapidly and 
they transfer satisfactorily to gelatin coated paper. The three dyed reliefs are 
superimposed so that the three colors overlie each other. Each dye, therefore, 
must not only impart its color but must have spectral transmission properties 


*The dyes may be obtained inexpensively from the following companies: 

Red; Brilliant sulphon red 5 B) 

Blue: Pyrazol fast blue 4 GL § 

Sandoz Chemical Works, Inc., 36 Purchase St., Boston, Massachusetts, 

Yellow: Tartrazine S. E.—Geigy Company, Inc., 88 Broad St., Boston, Mass. 

+We wish to thank the Sandoz and the Geigy Companies for their cooperation in sup- 
Piying us with samples of many dyes. We also wish to thank Mr. William H. Kunz, 1108 
viston St., Boston, Mass., for suggestions pertaining to color photography. 
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that will allow each point in the tricolor picture to be a faesimile in color to the 
original. Authorities in color perhaps rightly claim that a faesimile is impos- 
sible when using only the three primary colors. Results, however, can be such 4 
as to fall little short of perfection to the naked eye. 

Aside from the coneentration of the dye, two substances will influence the 
depth and rapidity of staming. Acetie acid causes the gelatin to imbibe the 
dye more deeply and quickly. It should, however, never be greater than 1 
per cent in concentration. Potassium citrate will produce a lighter and more 
penetrating stain. 

The dyes should be allowed to dissolve in tap or preferably distilled water, 
then filtered through fine cloth. 

Method.—It is well to have two working sets of dyes: a weak set for reliefs 
that are on the thick side and where softer shades are desired, and a strong set 


for reliefs that are on the thin side or where deep staining is desired. After 





some experience the red and blue components may be selectively stained more 
deeply to place the desired emphasis and contrast on certain tissue elements, 


The following two working sets of dyes are suggested : 








Weak set: Strong set: 

{ Dye 0.25% | = oy 

° ; : pal ve O.o¢ 

Blue Acetic acid 0.0% Blue j roa aid 0 Rex 

° Ace > SE * 

| Pot. citrate 5.0% , 

{ Dye 1.0% , { Dye 2.0% 

Red Acetic acid 0.5% Red ) Acetic acid 0.5% 

| Pot. citrate 1.0% 

Dye 1.0% , { Dye 2.0% 

: dae , a ‘llow Wrets Es 

Yellow / Aecetie acid O5% Yellow ) Acetic acid 0.5% 
| Pot. citrate 1.0% ; 
Use: A, 1 part; B, 2 parts; and water 64 parts. 5 


The relief prepared from the ‘‘A’’ (red) filtered negative is stained blue, . 
that from the ‘‘B”’ (green) filtered negative is stained red, and that from the | 
‘*C”? (blue) filtered negative is stained yellow. The dye should cover the relie! 
well and be oceasionally rocked. Staining will usually be complete in about 
five minutes. After washing the excess dye from the relief in running water. 
the remainder may be permanently fixed by dipping the relief in 2 per cent 
acetic acid. It is then washed free of acid and dried. 

If there seems to be difficulty in getting the dye to penetrate into the relief, 
immerse the latter for a minute or two in the following solution: 


A. Water 1,000.0 e@.e. 
Pot. permanganate 52.5 grams 

B. Water 1,000.0 e.e. 
Sulphuric acid (conc.) 32.0 ¢.c¢. 


Use: A, 1 part; B, 2 parts; and water 64 parts. 


Then clear in a solution of sodium bisulphite, one part to fifteen, wash and 
stain. When the three reliefs are stained and dried they are registered and 


CE a aa 


the result examined against the light. . 
It will be found easier to register the yellow and blue first, preferably by 
daylight. The blue and red will be found to differ little from artificial to da 
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light but vellow appears much more intense by daylight. The two are held by 
a hemostat or stout paper clamp on the edges while the red relief is registered, 
then all three clamped together. If satisfactory, the corner opposite the elamp 
may be glued with a film glue made by dissolving 3 or 4 square centimeters of 
celluloid film in 10 or 15 e.c. of acetone. Apply glue between the first and see- 
ond, then second and third relief corners pressing firmly for a minute between 
each application, making sure register is maintained. 

If one of the colors appears disproportionately dark when the three are 
superimposed, the corresponding film may be removed and washed down a little 
further in hot water. Contrast may be inereased by adding a small amount of 
borax to the water. 

When the reliefs are dried, they will be found to have a slight milky opacity 
whieh will hinder projection to some extent and necessitates clearing. The opac- 
ity is common to all bleached silver tanning methods and for this reason we are 
deseribing an alternative method of preparing reliefs below for those who would 
prefer it. 

The above reliefs are cleared by covering the matte surfaces of each with a 
varnish suggested by the Kastman Kodak Company: It is flowed on the matte 
surface of the relief and after draining off the exeess, allowed to dry thoroughly 
(several hours) in a well-ventilated room. The three cleared reliefs may then be 
registered and bound between lantern slide cover glasses. The varnish is pre- 


pared as follows: 


Gum sandarae 25 grams 
N-Butyl alcohol 200 e@.e, 
Castor oil 5 ¢.¢. 
Oil of lavender 1 ce. 


The gum sandarae and butyl aleohol are warmed together until the gum is 
dissolved, avoiding an open flame as buty! alcohol is inflammable. Filter through 
a fine, lintless cloth, mix the other ingredients and cool. 

Alternative method of making reliefs which precludes the necessity of final 
varnishing. 

This is known as the bichromated gelatin method and depends upon the faet 
that when gelatin is sensitized with potassium bichromate it becomes sensitive to 
light so that wherever it is acted upon by light, the gelatin becomes insoluble in 
warm water, Since it is not practical to attempt enlarging by this method, the 
‘eparation negatives must be made the size of the finished picture. 

Any single-coated film may be used. Some gelatins are inherently harder 

an others but this can usually be allowed for. It does not matter if the emul- 
sion is light struck since we are here using the silver halide only as a pigment 
' be subsequently removed and not as a light sensitive salt. We are interested 
only in the gelatin of the emulsion. Wash-off relief film is ideal, however, for 
tis purpose sinee the gelatin is soft, the celluloid support is thin and clear and 
it already contains a yellow dye. 

Single-coated discarded x-ray film may prove in some places to be an in- 
e\pensive source for practice material. It has the disadvantage of having a 


ather heavy celluloid support which has a light bluish cast. It will prove satis- 
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factory for 5” x 7” or 8” x 10” reliefs to be printed on paper. Most x-ray film 
at the present time is double coated but the emulsion can be removed from one 
side with warm water to which a little sodium bicarbonate has been added (a 
teaspoonful to the pint). During this procedure, the reverse side must be kept 
dry. 

The gelatin must contain a yellow dye for the same reason as outlined for 
the other process. Bichromated gelatin is also sensitive to violet light only. 

Method.—The film is first immersed in the strong yellow dye which is used 
for dying reliefs (Tartrazine S.E. 2 per cent in 0.5 per cent acetic acid) for 
about three minutes.* Allow to drain a few seconds and immerse for three 
minutes in the following sensitizer: 
Quick drying sensitizer: 

Water 700 ee. 

Potassium bichromate 28 grams 

Methyl aleohol 700 @.e, 

The sensitizing procedure may be carried out in subdued white light or 
abundant yellow light as the bichromated gelatin is practically insensitive when 
wet. 

The sensitized films are now hung in a dark place to dry. They should be 
used within a few days after preparation though they will often remain good for 
several weeks. 

The dry film, which must now be handled in yellow light, is laid emulsion 
side down and with a moist cloth the celluloid side is wiped clean of débris and 
polished. 

Exposure —Here again the exposure is made through the celluloid side of 
the film. A contact print is made in daylight, are or photoflood light. Do not 
expose in direct sunlight. The exposure time for any given light conditions and 
negative will have to be determined. However, in the bright shade of a brilliant 
day, using an ordinary negative, the exposure will be of the magnitude of ten 
to twenty seconds. 

The print is washed down in warm water as described for the previous 
method.t The yellow dye will wash out and the silver salt in the gelatin will 
serve to outline the picture which should fulfill the requirements as given for 
the other method. 

The relief is fixed in ordinary hardening hypo, washed thoroughly and 
allowed to dry. When dry there should be no visible image. Hence a specia! 
precaution such as notching the edge of the film should be taken in order to 
identify the respective reliefs. 

The procedure from here on whether for transparencies or paper prints is 
identical with that described for the other method except for the fact that 
varnishing is not necessary. 
*If Eastman wash-off relief positive film is used, it will not be necessary to dye it sinc: 
it contains a yellow dye. 


yIf the gelatin used seems too hard to dissolve, add a little sodium carbonate to th: 
warm water. 
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Method of making imbibition prints on paper.—The reliefs are dyed as al- 
ready described. Almost any gelatin-coated paper will be satisfactory though 
some seem to be of such hard surface as to require a longer time for dye transfer 
than others. We recommend the autotype double support final transfer paper, 
smooth surface.* 

The usual smooth surface printing papers ean be used of which we find 
matte azo paper the most satisfactory. The printing papers should be fixed 
plain hypo (without hardener) and washed. 

Soak the gelatin-coated paper ten or fifteen minutes before using. It is 
better to soak glossy papers in warm or even hot water. 

Place the paper in contact with the blue relief under water and pull the 
two out so as to exelude all air bells. Place the two papers down on a moist 
blotter which is in turn on a flat surface. While the edge of the relief is held 
down firmly with the fingers of the left hand, it is squeegeed to the paper with 
a flat squeegee or a soft towel wrapped around the first and second fingers of 
the right hand. Stroke only one way and firmly enough to exclude all excess 
water. Then squeegee in the other three directions, place a flat glass over the 
film, and about a quarter to a half pound weight on this. On soft gelatin paper 
the transfer will be made in about ten or fifteen minutes. A good typewriter 
board fitted with a stout clamp on one end will be found useful for holding the 
relief while it is being squeegeed. 

The relief is returned to the dye bath if more prints are to be made and the 
paper is immersed for one minute in 2 per cent acetic acid to fix the dye. This 
keeps the image sharp and prevents any of the blue dye from transferring to 
the second relief. 

The blue relief must be transferred first. Not only will this give better color 
value and make subsequent registering more easy but once the gelatin-coated 
paper is soaked in acetic acid, the blue dye will not transfer. 

After washing the acetic acid from the blue print, transfer the yellow in 
like manner. Here, again, registering of the yellow will be found easier in day- 
light. The blue yellow print is soaked in weak acetie acid as before, washed, and 
the red transfer made. The print should not be allowed to dry between trans- 

If the reliefs should become deeply stained after much use so as to make 
registering difficult or if they should become mottled from an uneven transfer, 

: dye can be removed in the permanganate bath given under the method of 
dyeing reliefs. Place in permanganate bath a minute, rinse and clear in the 
\'sulphite bath, rinse and reimmerse in permanganate if necessary. After being 
c.cared, they are ready to be redyed. 

We have endorsed the above three color process and have omitted various 
two color processes purposely. It requires almost as much effort to make a two 

or preparation as a three color one. To juggle dyes in each instance that 
ight simulate the tissue stains removes the procedure too far from standardiza- 


—_———— 


*This may be obtained from George Murphy, Inc., 57 East 9th Street, New York, Ee 
i large rolls from The Autotype Company, 74 New Oxford Street, London, W. C., Singtani’ 
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tion and is not at all necessary. Once the three color procedure is established 
as a routine, the only real thought necessary to give it is in exposing the separa- 
tion negatives. 

Though the procedure as given here may appear involved, after a few trials 
(observing routine arrangements) it becomes relatively simple and not very time 
consuming. The instruction has purposely been made detailed in the hope that 


others will avoid some of the pitfalls into which we stumbled. 





AN INEXPENSIVE LABORATORY TIMING DEVICE* 
NorMAN A. Davin, M.D., AaNp Rautpu A. Lincoun, Capt., ENGR. Corps., U.S. A.. 
MorGANtTowN, W. VA. 


VERYONE visiting physiologic laboratories in this country seems to recog- 

nize that there is still need for a simple and inexpensive laboratory timing 
device to replace the complicated or inadequate equipment now used. Two types 
of timing apparatus are employed at present: the watch with attached writing 
lever and the central timing clock or apparatus which is connected electrically 
to operate a number of signal magnets. The advantages and disadvantages of 
these devices are discussed below for comparison with the new timing machine 


deseribed in this paper. 
STANDARD TIMING DEVICESt 


The inexpensive Lieb-Becker type of timing watch is well suited for record- 
ing time intervals when single kymograph drums are used. This wateh, how- 
ever, is delicately constructed, requires frequent adjustment, and will not write 
unless the lever is very lightly applied against the recording paper. Supplying 
large student laboratories with a sufficient number of these watches is an ex- 
pensive item. 

An example of the central timing apparatus is the ordinary wall clock with 
a small wire-tipped pendulum. The pendulum is connected in cireuit with dry 
cells and one or more signal magnets, the circuit being closed each time the wire 
tip of the pendulum swings through a cup of mercury placed at the bottom of 
the are. Usually, with this arrangement the only time intervals obtained are 
those of one-half second which are difficult to count on a slowly moving drum. A 
much more satisfactory, as well as more variable, device is the Brodie pendulum 
time marking electro-magnetic apparatus. It is expensive, however. The Jaquet 

*From the Department of Pharmacology, University of West Virginia School of Medicine 

Received for publication, July 3, 1935. 

+Obtained from A. H. Thomas and Co., Philadelphia, Pa., and other laboratory suppl) 


houses, Cost of Lieb-Becker Timing Watch $11.00; Brodie Pendulum Electro-Magnetic Ap 
paratus $111.30; and the Jaquet Chronometer $70.00. 
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graphie chronometer may be similarly employed to operate signal magnets when 
connected in circuit with dry cells, although it is inadvisable to use more than 
one dry cell with this sensitive watch. 


DESCRIPTION OF NEW TIMING DEVICE 


An accurate and reliable timing device possessing several advantages not 
found in the apparatus described above may be inexpensively assembled as 
shown in Fig. 1 from a few gears and a small synchronous electric motor, Pat- 
terned after the household electric clock, its operation is quite simple yet very 
positive and accurate. Suitable reduction gears are used to reduce the speed of 
the motor to one revolution per minute or to any other ratio desired. A drum 
wheel attached to the shaft turning one revolution per minute is provided with 


a certain number of teeth, pins or notches which operate the pivoted arm of a 















































Fig. 1.——Diagram of assembly of motor-driven timing device. M, synchronous motor ; 
7, reduction gears (inclosed in oil reservoir); DW, drum wheel with fifty-nine notches; B, 
pivoted “breaker” arm. 


( 


current ‘‘breaker.’’ The ‘‘breaker’’ is placed on a frame directly over this 
vheel and as the wheel turns, it is raised by the teeth or dropped into notches 
certain regular intervals of time. When the ‘‘breaker’’ is either raised or 
wered, platinum contact points are brought together and an electrical circuit 
closed. Ineluded in the cireuit are dry cells and a number of signal magnets 
ith attached writing levers. Further detailed specifications for the construe- 
‘ion of such a device are given below. 
SPECIFICATIONS 
; A. The Motor—The use of a synchronous motor for running this device is 
‘essary since with this type the speed is always maximal and is not altered 
the load. Small motors of from one-fiftieth (449) to one-twentieth (1%) 
se power are preferable although larger ones of from one-sixth (1%) to one- 
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fourth (14) horse power will do. These motors can be operated on the usual 
110 volt alternating current. Since they are used commercially, they are readily 
obtainable, new or secondhand. 

B. Speed Reducing Gears.—Appropriate gears are used to reduce the speed 
of the motor, which is usually 1800 R.P.M., down to 1 R.P.M. or to any other 
ratio desired. Compact reducers with the gear train ineclosed and running in a 
reservoir of oil are carried in stock by certain supply houses.* These are readily 
attached to the motor and held in position by a metal frame. If silent operation 
is desired, fiber gear wheels may be substituted. 

C. The Drum Wheel.—This wheel is from eight to ten inches in diameter 
and is attached to the shaft of the gear reducer which turns only one revolution 











Fig. 2.—Sketch of current “breaker.” A, pivoted arm of “breaker” held by tension 
spring ; PP, opposed platinum points; WL, wire leads from pivoted and fixed arm; DW, notched 
drum wheel. 
in a minute. An ordinary gear wheel with teeth or sprockets or a plain whee! 
with either notches (Fig. 1) or removable pins placed at regular intervals 
radially or at right angles along the cireumference may be used. For producing 
second intervals with a two-second pause each minute, a wheel with sixty teeth 
is selected and one of these teeth is removed. Other minute-fraction time in 
tervals may be provided by attaching additional drum wheels with an appro 
priate number of teeth. 

D. The Current ‘‘ Breaker.’’—This device can easily be made from tw 
pieces of spring brass or constructed as shown in Fig. 2. Platinum or oth 


*Described on page 184, Catalogue 50, No. LA 900, Boston Gear Works, North Quinc) 
Mass. 
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metallic contact points are placed opposite each other on the inside of these 


99 


metal pieces. When the pivoted arm of the ‘‘breaker’’ is either raised or low- 
ered, depending on whether it is operated by teeth or notches, contact is made 
and the circuit momentarily closed. A current sufficient to operate a large num- 
ber of signal magnets ean be sent through these contact points. Yery satisfae- 


J 


tory ‘‘breakers’’ can also be made from discarded phonejacks which are obtain- 


able for a few cents from almost any radio supply store. 
MODIFICATIONS 


When time intervals additional to seconds and a two-second pause each 
minute are desired, other properly constructed drum wheels must be attached to 


Dw-t/ B 








































Fig. 3.—Diagram showing electrical connections necessary when three drum wheels are 
‘ ? 


| on same shaft. DW-i, drum wheel equipped to provide intervals of seconds and minutes; 
/\-2, drum wheel providing five-second intervals; DW-8, drum wheel providing fifteen-second 


ite rvals; MP, two-second pause to indicate minute interval; DS, dial switch; C, dry cells; 
, Signal magnets. 

tie reducer shaft. In such ease it is suggested that notched wheels be used as 

\..ese require less work to make than would be the case if numerous teeth had to 
filed off gear or sprocket wheels. Sprocket wheels are preferable to ordinary 
ir wheels because the sprockets allow the pivoted ‘‘breaker’’ arm to be raised 


id lowered more rapidly, thereby producing a sharper time curve on the kymo- 
vraph drum. When several drum wheels are attached tc the same reducer shaft, 

liding bar may be used for the ‘‘breaker’’ although it is more convenient to 
install individual ‘‘ breakers 


° 


for each wheel. With this latter arrangement any 
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particular drum wheel providing the desired time interval may be switched into 
the cireuit with the signal magnets simply by the turn of a dial as shown in 
Mig. 3. 

Fig. 1 is a sketch of a timing device we have assembled and used with en 
tirely satisfactory results for the past year. The motor is a one-sixth horse 
power, 1800 R.P.M., 60 evele synchronous model. It was obtained secondhand 
from an electrical shop at a cost of $11.00. Our university machine shop sup- 
plied the gears, constructed the ‘‘breaker’’ and frame, and assembled the device 
for another $11.00. From our experience we believe that similar devices ean 
easily and cheaply be assembled and that they will be found entirely satisfactory 
and dependable. It is our opinion that no other timing device on the market 
today can compare with this new apparatus as to accuracy and positiveness oi 


operation, as well as to simplicity. 


AN IMPROVED ELECTROPOLYGRAPH* 


Russett A. Waup, M.D., PxH.D., Lonponx, CANADA 


HE instrument to be described was designed to record simultaneously on 

photographie paper any two of the following: eleetrocardiogram, heart 
sounds, arterial or venous pulse, or apex beat. In one of my previous papers’ 
an ink polygraph employing a microphone was described, by which tracings of 
the arterial and venous pulse were recorded in much greater amplitude than 
with other types of ink polygraphs previously employed. In another paper by 
me* a heart sound amplifier employing radio valves was described. The present 
instrument is a combination of the above instruments with considerable improve- 
ments and with the addition of a high gain radio valve amplifier and oscillograph 
by means of which electrocardiograms three times the amplitude of those ordi- 
narily obtained may be made without distortion. 


Fig. 1 is a semidiagrammatic representation of the instrument. 
VENOUS PULSE AND APEX BEAT UNIT 


In order to record the venous pulse or apex beat, an ordinary receiving 
tambour is placed over the pulsating area. A rubber tube connects this tam 
bour with a second tambour in which the usual rubber membrane is replaced by) 
a permanent thin metal diaphragm. The metal diaphragm is in firm contact 
with the button of an ordinary carbon or crystal type microphone and at no 
time during the operation of the instrument can it be seen to move even whel 
viewed with a microscope. Thus movements over the vessel or heart are made ti 
vary an electric current without the introduction of a vibrating membrane. 


*From the Department of Pharmacology, University of Western Ontario Medical School. 
Received for publication, July 3, 1935. 
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The deflecting coils of a galvanometer are in series with the microphone. 
Thus a beam of light reflected from the galvanometer is made to record the 
pulse on photographie paper. In order to prevent the constant current always 
present in the microphone circuit from destroying the sensitivity of the galva- 
nometer by deflecting its mirror to one side, a bucking battery and rheostat are 
placed across the terminals of the galvanometer. By means of the rheostat the 
constant current of the microphone circuit flowing through the deflecting coils 
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Fig. 1.—A schematic diagram of the wiring arrangements of the instrument. 











n be neutralized by that of the bucking battery. This also serves as an effi- 
cient sensitivity control. At times it is an advantage to use a transformer in 

e cireuit. For this purpose a multiple switch is included so that at will the 
current which ordinarily passes through the microphone can be made to go 
rough the primary of a transformer, while the secondary current operates the 
‘vanometer of the oscillograph. This has the effect of producing more defi- 
‘e end points in the tracing which it is hoped may prove of e¢linieal value. 


When recording the apex beat the same method is used as with the venous 
pulse. 
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ARTERIAL PULSE UNIT 


Because of the difficulty of initial adjustment and maintenance of a tambour 
over the radial artery the conventional wrist tambour is not employed. Instead, 
a blood pressure cuff is applied to the arm and connected by rubber tubing to a 
metal tambour and microphone similar to that used when recording the venous 
pulse. After inflating the cuff above that of the patient’s diastolic pressure, the 
metal tambour is brought in firm contact with the microphone button by means 
of a micrometer screw. Once applied this continues to operate satisfactorily 
even with considerable movement of the patient’s arm, so that the undivided at- 


tention of the operator can be directed to holding the venous receiving tambour. 


HEART SOUND UNIT 


In recording heart sounds either an electromagnetic or a crystal type micro- 
phone is applied to the chest wall. The current generated in the microphone is 
fed into a high gain radio valve amplifier. The output of the amplifier passes 
into a loud speaker in which the horn has been replaced by a rubber tube which 
in turn leads into a Bowle’s multiple stethoscope. Condensers of varying 
values placed across the output serve to suppress room noises and at the same 
time to intensify certain murmurs. By means of a switch this output current 
can be made to pass through one of the galvanometers and thus be recorded on 
photographie paper with the venous or arterial pulse or the electrocardiogram. 


ELECTROCARDIOGRAPH UNIT 


In recording the electrocardiogram an amplifier of the ordinary resistance 
coupled type is used to obtain sufficient current to operate the galvanometer of 
one oscillograph. The condensers are of large capacity to take care of the low- 
est frequencies occurring in the electrocardiogram. A multiple switch allows 
shifting from lead to lead. The conventional galvanometer, resistances and 
standard cell are included for purposes of standardization of the amplifier. In 
order to get rid of alternating current from outside power lines, which is so 
often troublesome in electrocardiographie work, a 250,000 ohm rheostat is in- 
eluded in the input so that the offending current may be neutralized by means 
of a similar current out of phase. The output of the amplifier is connected to 
the deflecting coils of one of the galvanometers. 


THE OPTICAL SYSTEM 


Light is obtained from three automobile headlight bulbs, which are sup- 
plied with current from an eight volt storage battery. A switch is attached to 
the knob which operates the camera, so that during standardization and adjust 
ment of the light beams six volts only are allowed on the filaments, while during 
the actual taking of the record, eight volts are used. This insures ample light 
even when the camera is operating at maximum speed. Each of the two galva 
nometers is supplied with a separate source of light as is also the time marke! 
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The light, after passing through a narrow slit, is condensed by a spherical 
lens on the mirror of the galvanometer; from the mirror it is reflected into the 
camera where it is again condensed by the usual cylindrical lens, and the image 
sharpened by a narrow slit. 

THE TIME MARKER 


The most satisfactory timing device was found to be that in which a spring 
motor is used to rotate a slotted disk. A modified phonograph motor serves very 
well for this purpose. This type has the advantage over the electrical in that 
there is no electrical field being set up which at times may disturb the amplifier. 
The timing has been found to be very accurate and may be checked at any time 
by the ordinary stroboscopic method. To the shaft of the phonograph motor is 
attached a disk with 25 slots eut in its edge, every fifth slot is larger than the 
others. A beam of light emerging from a slit in the lamp house passes through 
the revolving dise and by means of a eylindrical lens is foeused on the camera 
lens. Thus intervals of one-fifth and one-twenty-fifth of a seeond are photo- 
graphed on the tracings. 

THE CAMERA 


The camera is designed to use bromide paper 80 mm. wide and 50 meters 
long. The paper is unwound from the unexposed paper box and drawn past 
the lens by means of an electrically driven friction roller, and is fed into a 
large removable box, the sliding door of which is supplied with a cutting edge. 
To load the camera the unexposed paper box is removed and taken to the dark 
room. The camera is operated by a six volt electric motor which is suspended 
on springs so as to prevent any vibrations reaching other parts of the instru- 
ment. The reduction in speed from the motor to the camera is obtained by 
means of a spiral gear. 

THE GALVANOMETERS 


The author is indebted to Mr. G. Woonton of the Department of Physies 
for the design of the galvanometers and to Mr. F. W. Pye for their construc- 
tion. The size and resistance of the coils, damping, properties of the iron, 
linear response and avoidance of hysteresis, have all been carefully worked out. 
A minute piece of sheet iron is suspended in a magnetic field produced by a 
large double solenoid carrying current from a six-volt battery. Two small de- 
lecting coils at right angles to that of the solenoid carry the current to be re- 

ded. Changes in this current cause changes in the magnetic field controlling 
ie piece of iron. A small mirror attached to the iron moves the beam of light 
‘ross the opening of the camera. 

The optical systems, galvanometers, time marker and camera are all housed 

n a light tight box under a bakelite panel. In order that the light beams may 
seen by the operator, the upper portion of the beam is reflected by a mirror 
n a ground glass sereen which is mounted in the bakelite panel. 


DISCUSSION 


Graphic methods of investigating the heart and circulation are now recog- 
nized as producing valuable information concerning diagnosis, prognosis, and 
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treatment. Without these methods our powers of perception are limited and 
imperfect observations are liable to lead to erroneous deductions. The electro- 
eardiograph is now an instrument of common use and has become an essential 
part of the equipment of every hospital. However, the polygraph, whieh Sir 
James Mackenzie valued so highly, has fallen into disuse. This is due to some 
extent to the fact that part of the information obtained by means of the poly- 
graph is contained in the electroecardiogram. The difficulties met with in the 
operation of the ink polygraph and the maintenance of fresh rubber tambours, 
together with the small and indefinite tracings with which one must so often be 
satisfied, are, however, the greatest factors in preventing a wider clinical use of 
the instrument. The pulse unit of the instrument deseribed here is designed 
to obviate these difficulties. The employment of microphones and electrical 
amplification allows the replacement of rubber tambours with metal ones, and 
the recording of large sharply defined tracings in patients in which the venous 
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Fig. 2.—A simultaneous tracing of the venous pulse and the electrocardiogram made with the 
instrument. 

pulse is scarcely perceptible. The use of the blood pressure cuff in place of the 

conventional wrist tambour gets rid of the difficult adjustments ordinarily en- 

countered in recording the arterial pulse. 

A high gain electrocardiograph amplifier and a galvanometer capable of 
responding to high frequencies are included in this instrument because Reid and 
Caldwell® have shown that more valuable information can be obtained from 
electrocardiograms when a true record of greater amplitude than that of the 
conventional size is obtained. It allows a quantitative rather than just a qual 
itative analysis of the tracings. 

The instrument is enclosed in a wooden case and in order to be portable is 
mounted on wheels. 

Fig. 2 shows a simultaneous tracing of the venous pulse and electrocardio 
gram made with the instrument. 

SUMMARY 


A polygraph is described which will record simultaneously on photographi 
paper any two of the following: electrocardiogram, heart sounds, arterial o 


venous pulse or apex beat. 
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These tracings are much greater in amplitude than those obtained with the 
ordinary apparatus. 


Rubber tambours have been replaced with metal ones; and a blood pressure 
cuff is used in place of the tedious wrist tambour. 

By means of a switch, a transformer, which greatly increases the definition 
of the tracings, ean be introduced into the venous pulse circuit. 


The author is indebted to Messrs. H. Higgins, instrument maker, F. H. Coates, technician, 
and H. Sheppard, technician, for their services and help in constructing the instrument. 
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MUSCLE NERVE STIMULATING ACCESSORY FOR 
HARVARD KYMOGRAPHS* 


O. G. HaRNE, AND C. Eart Burrs, BALTIMORE, Mp. 


HE device described herein is a compact electrical unit, which is operated by 
the kymograph mechanism and can be substituted for the driven member of 
the clutch of any standard Harvard instrument. It is easily set in place without 
disturbing any of the essential functions or the structure of the kymograph. It 
can be quickly set to deliver either ‘‘make’’ or ‘‘break’’ shocks, or both, at any 
of the commonly desired intervals of time, and at any predetermined position 
on the drum. However, if superimposition of one record upon another is de- 
sired, as is sometimes the case in comparative phase work, such as the effect of 
temperature or fatigue upon the phases of a contraction cycle, it is desirable to 
mount the kymograph and stand carrying the muscle levers and signal magnets 
upon a common base as illustrated (Fig. 1) or use an iron stand with a heavy 
base. Obviously for these purposes, the relationship of stand to kymograph 
iiust remain constant. 
Those musele-nerve experiments which can be performed with a satisfactory 
gree of accuracy without difficulty or any great amount of manual dexterity 
ipon the part of the operator are: 
1. A study of the phases of a simple muscle contraction. (Make or break 
muli or both for comparison. ) 
2. Summation. (Using either make-break or break-make combination. ) 
3. Comparative study of the effects of repeated stimulation upon the phases 
the contraction eycle. 


*From the Department of Physiology, University of Maryland School of Medicine, 
Received for publication, July 6, 1935. 
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4. The effects of temperature change or degrees of fatigue upon the height 
and duration of the contraction. 

The value of this unit for class work appears to be twofold. In the first 
plaee, the student is not lost in a maze of complicated and completely new ap- 


paratus. In the second, the results are much more accurate than the average 
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SHOWING THE ACCESSORY IN PLACE AND 
ADJUSTED POR SENDING IN “BREAK” SHOCKS. 
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Fig. 1.—Showing structural details of the unit, and the suggested arrangement for its 
(See text for details.) 





use. 


student could hope to obtain by the manually controlled methods. In practice 
we have found both factors to play a part in the reaction of the student to the 


experiment, there being more interest in the result and less anxiety concerning 


the set-up. 
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It makes possible also the duplication, in some manner, of those records com- 
monly found in the textbooks of physiology. A, B, C, and D in Fig. 2 are ree- 
ords of the effects of temperature change, fatigue, and repeated stimulation 
respectively, upon the phases of an isotonie twitch of the frog’s gastrocnemius 
musele. Fig. 2, E represents the accuracy with which contraction may be du- 
plicated and superimposed. This curve contains 20 perfectly superimposed con- 


traetions. 
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Fig. 2.—Showing how muscle responses may be superimposed A, in the study of tempera- 
re changes; B, in the study of fatigue; C, in the study of the effects of previous work. £ is 
e superimposition of 20 isotonic contractions made as a check of the accuracy of the drum 
eed and the ability of the unit to duplicate stimulation and record the result. D illustrates 
w “make’’ and “break” shocks may be used to demonstrate contraction facilitation due to a 
evious stimulus, and how the interval of time between them may be gradually decreased to 
OW various degrees of summation. 

Structural details: The unit consists essentially of 5 units or assemblies as 
lows: 

1. A case, which is made from a section of brass tube 114 inches long having 
lg ineh wall fitted with a dise cut from 4g inch brass for a bottom. This makes 

into a cup. This cup has three major openings in it—2 in the bottom: one, for 
he center shaft and the other (Fig. 1, 0), for the high-low shift unit; 1 in the 
side, a long slot through which the adjustable breaker arm assembly (E) moves. 
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There are also 2 small insulated holes in the side for carrying the binding posts 
(K) of the fixed breaker arm assembly (E£’). The ease is fitted outside with the 
necessary index figures (‘‘M’’ for make, ‘‘B’’ for break) and a movable band 
(F’) earrying also the index figure ($), indicating the point of stimulation, and 
ene of the breaker arm assemblies (EF). 

2. A cover (H), made of bakelite, *,4 inch thick, carries on top an index 
figure marked ‘‘ Break.’’ On the reverse side and spaced 34 inch from its under- 
surface is a eam C, made of bakelite, 4, ineh thick, which is cut exactly opposite 
to cam C’ and so adjusted that when the index figure J points to the ‘‘make”’ 
arrow on the 180° seale (7), eams C and C’ lying over each other make a perfect 
dise upon the edge of which the breaker arm of assembly EF’ rides in neutral, 
thus delivering neither ‘‘make’’ nor ‘‘break’’ shocks. As the cover (//7) earry- 
ing cam C is rotated counterclockwise a given distance, a depression of that ex- 
tent on the edge of cam C’ is exposed, and permits the breaker arm to fall into 
it as eam C’ passes before it, thus making contact in the primary circuit (a make 
stimulus). As it emerges from the depression, the cireuit will be broken, thus 
giving a ‘‘break’’ stimulus. 

3. The driven member of the clutch: All exposed parts of this unit are 
exactly like the member furnished with the kymograph, except where the drum 
contacts it; here the table is not flat, but hollowed out to give a more rigid con- 
tact than usual. This member also earries the brass seale 7, which, while not an 
integral part of the unit, is finally firmly attached thereto, and rotates with it. 

Inside the unit it will be seen that this member has been lengthened to earry 
a number of units. Cams C’ and D are firmly attached, while cam C is in con- 
tact with it and driven by friction carrying with it in rotation also the bakelite 
cover H. All members attached to this unit rotate between the breaker arm as- 
semblies E and E’, thus making and breaking the primary and secondary cir- 
cuits appropriately as the index figures on the scales indicate. The timing of 
cams C’ and D for ‘‘make’’ shocks is illustrated in the vertical view. The in- 
terval between ‘‘make’’ and ‘‘break’’ shocks is set by rotating index figure J 
away from the ‘‘make’’ arrow the desired distance and by setting index figure 
on ring F to M + B. When ‘‘make’”’ or ‘‘break’’ shocks alone are desired all that 
is necessary is to rotate ring F to the appropriate index letter. 

4. The breaker arm assemblies: These are simple metal toggle arms mounted 
on bakelite blocks so adjusted that both binding posts will be in contact with the 
arm for a closed cireuit and in contact with only one for open cireuit. They are 
activated by the rotating cams. 

5. The retaining collar: G’ is a retaining collar to hold the assembly in- 
tact and to maintain the proper relations of the parts within, during storage of 
the unit and while setting it in place. 
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SICKLE CELL, Standardizing Method, Beck, J. S. P., and Hertz, C. S. Am. J. Clin. Path. 


5: 325, 1935. 


A test tube method for the production and demonstration of sickle cells is described. 
Every phase of the test is easily controlled and standardized. 

The results of 100 tests by this method are compared with the results of the sealed 
smear method in the same group at the same time. 

An incidence of 13 per cent is reported for the sickle cell trait in 100 negroes, 

When the sickle cell trait exists, 77 per cent or more of the erythrocytes may show 
sickling by the tube method. By the slide method the trait may not be demonstrated 
at all in many cases. 

The method follows: 
Apparatus and Reagents: 


1. Small test tube, 4 x 1 em. 
2. Physiologie saline citrate. This may be prepared by mixing equal quantities of 
normal saline and 3 per cent sodium citrate. 

3. Paraffin oil. 

4. Saline-formalin fixative. Add 0.85 gm. of sodium chloride to 100 e.c. of 10 per cent 
neutral formalin. 

5. Glass slides, cover glasses, lancet to prick finger, three small bottles and three 
small drawn glass pipettes equipped with rubber nipples, and a microscope. 

The saline-citrate, the paraffin oil, and the formalin are to be kept in separate bottles, 
stoppered and labelled. One pipette is to be used for handling the saline-citrate solution, 
one for the paraffin oil, and one for the formalin. Mark these pipettes appropriately be 
cause a trace of formalin in the blood prior to sickling may prevent the deformity. Be- 
fore starting the test, place from 0.2 to 0.5 ¢.c. of saline citrate in the tube to receive the 
fresh blood. 

Procedure.—Clean and prick the finger as in collecting blood for a count. Wipe the 
finger dry and collect one or two drops of blood in the test tube containing the saline 
citrate. Invert to mix. Cover with sufficient oil to make a layer 1 em. thick. Make 
sure no bubbles of air are under the oil. Let the preparation stand at room temperature 
for twenty-four hours, then introduce 0.2 to 0.5 ¢.c. of the formalin solution beneath 
the oil layer by means of the formalin pipette. Thoroughly mix by forcing the liquids in 
and out of the pipette several times. Do not break up the oil layer for fear of letting air 

too soon. Two or three minutes or more should be allowed for fixation. After this 
eriod the suspension is mixed again with the formalin pipette to insure a uniform distribu- 
tion of cells. Remove a few drops from the tube, wipe away the excess oil from the tip, 
nd place a drop on a glass slide. Cover and examine. The percentage is calculated in 
he manner of the differential leucocyte count. 
If it is desired to measure the blood and the solutions accurately, it may be done with 
‘ hemoglobin pipette for the blood and 1 ¢.c. pipettes, graduated into tenths, for the solu- 
ions. It will be found that 20 e.mm. of blood in the solutions described above make a 
ery satisfactory cell suspension for microscopic observation. 

Permanent preparations are made from the suspension on cover glasses like an ordi- 
ry fresh blood film. The smears are dried in air and fixed by flame. Blood cells treated 
ith formalin are not well tinted in Wright’s stain. Excellent stains may be made by 
ing the hematoxylin-eosin technic, but if it is desired to stain only the erythrocytes, a 
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simpler method consists of staining with basic fuchsin or some similar dye. To use fuchsin, 
flood the smear with a 1 per cent aqueous solution for fifteen to thirty seconds. Pour off, 
wash in water, and differentiate by flooding with 95 per cent alcohol for thirty to sixty 
seconds. Destaining in alcohol is to be controlled microscopically before mounting. If the 
cells are too pale, restain and differentiate less. When the staining is satisfactory, wash 
in water, blot, dry, and mount in balsam. 


MENINGITIS, Tuberculous, Age Distribution and Pathogenesis of in Children, Siegel, M. 
Am. Rev. Tubere. 32: 196, 1935. 


An analysis was made of the age distribution of 445 cases of tuberculous meningitis 
among 742 children who died of tuberculosis at Josef-Kinderspitai, Mount Sinai Hospital 
and Sea View Hospital. In addition, a similar analysis was made of approximately 3,000 
eases of tuberculous meningitis reported in the literature in the past thirty years. 

Of the total cases in childhood, there were 57 per cent in the first three years, 26 
per cent in the next three years, and 17 per cent between six and twelve years of age. 
The greatest number of cases occurred between the ages of nine and fifteen months. 

No undoubted case of tuberculous meningitis was reported in infants who died under 
two months of age of either acquired or congenital tuberculosis. There were a few cases 
of tuberculous meningitis in the third month. At this age, the percentage of cases of lethal 
tuberculosis with meningitis was low (7.9 per cent). After the third month, the incidence 
of tuberculous meningitis in infants who died of tuberculosis increased markedly, reaching 
33 per cent in the fourth month and 50 per cent in the sixth month. The percentage gradu- 
ally increased in older infants and reached its maximum (about 80 per cent) in the third 
and fourth years. 

There were no cases of tuberculous meningitis in 68 cases of acute meningitis in 
infants below two months of age. About 90 per cent of these 68 cases were caused by the 
streptococcus, colon bacillus, pneumococcus, and meningococcus. 

Additional data are presented to show that tuberculous bacillemia is the precursor, 
but not the direct cause, of meningitis, which may eventually result from extension of a 
local tuberculous focus into the subarachnoid space or ventricles. 

The incidence of tuberculous meningitis in lethal tuberculosis, as reported from 
various hospitals, depends largely on the type of tuberculous case admitted to these hos- 
pitals and on the duration of hospitalization. 


BREAST TUMORS, Roentgen Diagnosis of, Ritvo, M., Butler, P. F., and O’Neil, E. E. 
J. A. M. A. 105: 343, 1935. 


Roentgen examination affords an easy and reliable method of studying the female 
breast. Neoplasms of the breast and other pathologie processes may be visualized. The 
changes incidental to menstruation, pregnancy and the menopause are also demonstrable. 

The roentgen examination requires no special preparation of the patient and causes no 
pain or discomfort. 

Cheatle and Cutler’s classification of mazoplasia and cystiphorous desquamative 
epithelial hyperplasia is used to replace ‘‘chronic mastitis’’ and ‘‘cystic mastitis,’’ these 
terms being unsatisfactory in the light of recent studies. The authors suggest the name 
eystoplasia to denote the condition of cystiphorous desquamative epithelial hyperplasia. 

They do not believe at present that the early stages of malignancy or beginning 
malignant degeneration in formerly benign tumors are demonstrable on the roentgenogram. 

Tumor masses can be outlined and the character and extent of the lesion determined. 
The existence of a neoplasm may be shown by roentgen examination before it can be 
definitely diagnosed by clinical means. 

Glands in the axilla and extension of malignant growth to the ribs are demonstrable 
on the roentgenogram. 

Roentgen studies greatly lessen the need of diagnostic operation and repeated palpa 
tion of the breast and give information of value in the diagnosis, prognosis and treatment 
of lesions of the breast. 
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LEUKOCYTES, Filament, Non-Filament Count in Appendicitis in Children, Mills, S. D. 
Am. J. Dis. Child. 50: 36, 1935. 


From an analysis of 41 cases of appendicitis among children, the author would place 
in order of their reliability as aids in diagnosis (1) an increase in the total leucocyte 
count, (2) an increase in the number of neutrophiles and (3) an increase in the number of 
nonfilamented neutrophiles with a nonfilamented-filamented cell ratio exceeding 1. 

Certain points in regard to the filamented-nonfilamented cell count seem worthy 
of mention. In modifications of the well-established Schilling count, it has been simplified 
to the point of eliminating consideration of toxic changes in the neutrophiles, which are 
often of greater significance than the number of nonfilamented neutrophiles. The presence 
of these toxic changes in the neutrophiles is of definite prognostic import. 

The presence of very immature lecocytes in the course of a case of appendicitis is 
important evidence of the demand being made on the bone marrow. Immaturity in the 
leucocytes extending as far as the promyelocyte stage is sometimes seen in cases of acute 
appendicitis. The nonfilamented cell count provides no means of showing how immature 
the nonfilamented forms may be. 

The nonfilamented cell count may increase in advance of the rise in total leucocytes 
or neutrophiles. An increase in any or all of these forms should warn one of the possibility 
of extension of the infection. 

The prognostic value of the nonfilamented cell count is perhaps its greatest useful- 
ness. In acute appendicitis, an initial high nonfilamented cell count means that the out- 
look is bad. With the total percentage of neutrophiles higher than 90 and with less than 
10 per cent of these filamented forms, the prognosis is grave. A falling nonfilamented 
cell count, or a nonfilamented-filamented cell ratio of less than 1 is a good sign, as are 
also the reappearance of eosinophiles and monocytes and the disappearance of neutrophiles 
of toxie type from the peripheral circulation. 

The nonfilamented cell count is of value in the diagnosis of appendicitis, since it 
parallels the neutrophile count during the course of the infection. When considered 
with the total leucocyte count and the percentage of neutrophiles the nonfilamented cell 
count is an important diagnostic aid, but it is not reliable alone in a sufficient number of 
cases to be of the same diagnostic worth as the total leucocyte count and the percentage 


of neutrophiles. 


ENCEPHALITIS, Fulminating Hemorrhagic, Levinson, A., and Saphir, O. Am. J. M. Se. 
1: 42, 1935. 


Fulminating hemorrhagic encephalitis is characterized by sudden onset, great respira- 
tory difficulty, coma, and rapid death. The course of the disease is very short and death 
may sometimes be sudden. The cerebrospinal fluid may ‘be hemorrhagic, but is usually 
clear. It may have an increase in cells, or may show no changes. The greater the 
meningeal involvement, the more pronounced the cerebrospinal fluid changes. Histo- 

gically, the brain reveals a predominance of a hemorrhagic exudate in addition to peri- 
ascularly arranged lymphocytes and neutrophiles. In one instance, fulminating hemor- 
rhagie encephalitis was found superimposed on an old encephalitis. In children, a gen- 


eralized enlargement of the lymphadenoid apparatus is usually present. The sudden death 


ue to fulminating hemorrhagic encephalitis may be regarded as an example of ‘‘sudden 
eath from natural causes,’’ in Kolisko’s definition of the term. 


SCARLET FEVER: Dick Test and Blood Agar Cultures as Aids in the Diagnosis of 
Scarlet Fever, Gasul, B. M., and Rhoads, P. S. Am. J. Dis. Child. 49: 603, 1935. 


Two hundred and seventy-three white patients who were admitted to the Cook County 
ntagious Disease Hospital between June 20, 1932, and April 7, 1933, with a diagnosis of 
arlet fever were given a Dick test soon after admission, 
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Of 30 patients tested on the first day of the disease, 17, or 56.7 per cent, showed a 
negative reaction the next day; and of 204 patients tested at the end of the first week 
of the disease, 141, or 69.1 per cent, showed a negative reaction. 

Of the total number of patients who were tested, 264 were discharged with a final 
diagnosis of scarlet fever and 253 of these, or 95.8 per cent, showed a negative reaction be- 
fore discharge from the hospital. Eleven, or 4.2 per cent, did not show a negative reaction 
after an average stay of 25.8 days in the hospital. 

For 81 patients for whom the final diagnosis was searlet fever, blood agar cultures 
were made. The hemolytic streptococcus was present in every case. 

Seven of the 9 patients for whom the final diagnosis was not scarlet fever had nega 
tive cultures for the hemolytic streptococcus. Cultures were not made for the other 2 
patients. 

The diagnosis of scarlet fever cannot depend on a single Dick test. A persistently 
positive reaction to the Dick test during the whole course of the disease throws great doubt 
on the correctness of the diagnosis of scarlet fever, while a positive reaction at the be 
ginning of the disease together with a negative reaction during the course of the disease 
is confirmatory evidence that the disease is scarlet fever. 

According to the authors’ experience, cultures negative for hemolytic streptococci, 
properly taken at the beginning of the disease on a properly prepared medium, and properly 
interpreted, offer strong evidence against the correctness of a diagnosis of scarlet fever. 
A positive culture, however, in the presence of the other clinical findings of searlet fever 


confirms the diagnosis. 


TISSUE, Improved (Paraffin Section) Method for the Dopa Reaction, Becker, S. W.., 
Praver, L. L., and Thatcher, H. Arch. Dermat. & Syph. 31: 190, 1935. 


Freshly excised tissue, from 3 to 5 mm. in thickness, was immersed in the solution of 
di-oxy-phenylalanine prepared according to the simplified technic of Laidlaw and Black 
berg. The solution was changed after one-half hour, since Laidlaw and Blackberg called 
attention to the fact that some tissues are sufficiently acid to alter the pH of the solution. 
The first solution washes out the objectionable substances and the reaction proceeds 
unhindered in the fresh solution. The pH of the dopa solutions varied from 7.35 to 7.8. 
Bloch stated that 7.35 is the optimum pH. The solution containing the piece of tissue was 
kept in the incubator at 37° C. for from twelve to fifteen hours. Within this time the 
tissue and the solution became black. A period of this length is necessary for penetration 
and does not produce a great deal of nonspecific blackening of the inner portion of the 
block. 

During the experiments, control frozen sections were placed in the same solution, 
allowed to remain in the incubator for from three to four hours, washed in water and 
mounted on glass slides. The collagen of the dermis acts as a medium for mounting. The 
tissue used for frozen sections was fixed in a 5 per cent solution of formaldehyde for fro: 
one to two hours to aid in the cutting. 

The block of tissue was removed from the dopa solution and treated with various 
fixing solutions, Alcohol and formaldehyde did not prove satisfactory, and the best results 
were obtained by fixing the block in Bouin’s solution, according to the method of Masson, 
for from forty-eight to seventy-two hours. It was then carried through aleohol washings 
and toluene and embedded in paraffin containing 5 per cent beeswax. Sections of from 
5 to 6 microns in thickness were cut. The paraffin was removed with toluene or xylene; the 
xylene was removed with alcohol, and the sections were taken from the 70 per cent alcohol 
and placed in water. They were allowed to remain in running water for one hour, at which 
time the trinitrophenol was completely washed out and the collagen appeared to be pal 
gray. After this the sections were counterstained by a good staining method. If a quic 


simple stain was desired, brazilin was used. For careful cytologic study, the Masso! 


trichrome stain (iron hematoxylin, acid fuchsin-ponceau de xylidine and aniline blue) wis 
used. It is advisable to stain the protoplasm rather lightly with the acid fuchsin-ponce:u 


de xylidine mixture in order to facilitate identification of the dopa-positive cells. 
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ALLERGIC DERMATOSES, Wise, F., and Wolf, J. J. A. M. A. 104: 1489, 1935. 
The following classification is proposed: 


I. Eezematous Reactions: 
1. Site of shock tissue: epidermis 
2. Reaction time: twenty-four or more hours 
3. Characteristic lesion: spongiosis and intraepidermal vesicle 
4. Causative substances: frequently simple chemicals or products of fungi 
5. Type of test; patch test 
II. Tuberculin-Trichophytin-Type Reactions: 
(not infrequently combined with eczematous responses) 
1. Shock tissue: upper cutis, cutis 


2. Reaction time: from twenty-four to forty-eight hours or more 

3. Characteristic lesion: lymphocyte and later epithelioid cell infiltration 

t. Causative substances: usually microorganisms; bacterial or fungous products 
(allergy of infection) 


5. Test: intracutaneous (forty-eight hours) 


IIt. Urticarial Reactions: 
1. Shock tissue: upper cutis (blood vessels) 
2. Reaction time: from ten to thirty minutes 
3. Characteristic lesion: edema, extravasation of fluid and eosinophiles (wheal) 
1. Causative substances: foods, inhalants, products of microorganisms 


5. Test: intracutaneous, scratch or indirect (immediate wheal and flare) 


IV. Miscellaneous Reactions (drug eruptions, ‘‘ids,’’ ete.): 
1. Shock tissue: deep cutis, cutis, epidermis, follicles 
2. Time: from minutes to days 
3. Lesions: (a) nodules; (b) fixed polychromatic areas; (c) multiform dermatoses 
and follicular lesions, ete. 
t. Substances: drugs, microogranisms 
5. Test: usually inconclusive (sometimes the patch, Moro or intradermal test is of 
value) 


SYPHILIS, Factors Conditioning the Transmission of Syphilis by Blood Transfusion, 
Morgan, U. J. Am. J. M. Se. 129: 808, 1935. 


The transmission of syphilis by blood transfusion in the reported cases in the literature 
has been manifested in the recipient by the development of the acute secondary stage of the 
disease within from one to three and one-half months after the transfusion. Our present 


knowledge does not allow of a diagnosis of ‘‘transfusion syphilis’’ in the absence of such de- 


elopments in the recipient. 
Syphilis is obviously transmissible by blood transfusion when, and only when, the virus 
resent in the donor’s blood. Spirochetemia is known to occur only during the early stages 
the infection before the development of latency, or during pregnaney in the chronic dis- 


” 


se. Our present knowledge does not allow of a diagnosis of ‘‘transfusion syphilis’’ in the 


»senee of these stages of syphilitic infection in the donor. 


\NAEROBIC BACILLI, Infections by Gas-Forming, Reeves, J. R. J. A. M. A. 104: 526, 


1935. 


Approximately 30 per cent of cuses reported and treated as Clostridium welchii gas 
srene are caused by other anaerobic organisms. 

This 30 per cent of cases should be classed as putrefactive gangrene and treated con- 
atively by systemic supportive treatment, débridement and irrigations. Clostridiwm welchii 


+ 


toxin is not indicated and may be injurious. 
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Putrefactive gangrene is likely to appear in patients past the age of fifty years who are 
constitutionally below normal. Cases appear notably in patients with circulatory failure, 
arteriosclerosis, thromboangiitis obliterans, and diabetes mellitus. 

The direct cause for putrefactive gaseous lesions in the muscles of patients whose condi- 
tion has been described may be bruises, burns, simple fractures, parenteral administration of 
drugs and solutions, and circulatory failure. 

Putrefactive gas-forming anaerobie soil bacteria contaminate food at all times. It seems 
apparent that bacteria of this type are frequently present in the organs and muscles of the 
aged individual. 

Diagnosis of Clostridium welchii infection cannot be based on direct smear, the rabbit 
inoculation test, or Nerb’s test. 

Diagnosis, for clinical purposes, of the presence of Clostridium welchii can be made in 
experienced hands by capsule stains. However, the only positive identification is by the use 
of anaerobic cultural methods and related criteria. 

Patients suffering from wounds, particularly of muscle tissue, which have been con 
taminated with soil or street dirt, should be given gas gangrene antitoxin prophylactically and 
in addition should receive débridement and irrigations. If toxic symptoms develop, radical 


débridement, continuous irrigations and therapeutic serum are indicated without delay. 


LEUKEMIA, Heterophil Antibody Test in, Weinstein, G. L., and Fitzhugh, T., Jr. Am. 
J. M. Se. 190: 106, 1935. 


The heterophile antibody titer in the sera of 16 cases of leucemia was found to be uni- 
formly and repeatedly at a low level (Zone 1) regardless of the stage and type of the dis 
ease. One case of acute myelogenous leucemia was found to be in Zone 2. This patient, how 
ever, had received 28 blood transfusions. This constant finding may be of value in ruling out 
the diagnosis of leucemia in any case in which a high heterophile antibody titer is found. 

A low or normal titer of heterophile antibody was found also in 3 cases of Hodgkin’s 
disease, 5 of lymphosarcoma, 5 of polycythemia vera, 4 of agranulocytic angina, and a num 
ber of miscellaneous cases including typhoid fever, simple adenitis, syphilis, tuberculosis, 
anemia, ete. 

A high titer (Zone 3) was found in serum sickness and acute infectious mononucleosis, 
thus confirming the reports of Paul, Bunnell, Davidsohn, and others. 

The parenteral administration of horse serum did not produce a rise in the heterophile 
antibody titer in 5 cases of chronic lymphatic leucemia. This finding is in accord with pre 
vious evidence. 

A similar failure of increase of heterophile antibody titer following horse serum in 
jections was found in 1 case of ‘‘atypical’’ Hodgkin’s disease and 2 of lymphosarcoma, sug 
gesting the possibility of a biologic relationship of these conditions to lymphatic leucemia. 

The parenteral administration of horse serum in 3 cases of chronic myelogenous leucemia 
produced a marked rise in heterophile antibody titer similar to that occurring in nonleucemic 
individuals. This finding is not in accord with previous evidence, and suggests the possibility 
of a real biologic difference between myelogenous leucemia on the one hand, and the lym 


phatie group on the other hand. 


EOSINOPHILIA, in Scarlet Fever, Freedman, S. Am. J. Dis. Child. 49: 1256, 1935. 


The course of the eosinophile count in 85 cases of scarlet fever has been traced and the 
presence of primary and secondary eosinophilia has been demonstrated. The nature of the 


phenomenon has been discussed and the view has been expressed that the formation of anti 
toxin and the presence of free antitoxin in the blood constitute the most logical explanation 


of the eosinophilia. 
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Post Mortems and Morbid Anatomy* 


HIS, the third edition of a useful book, has been extensively revised and rewritten, notably 

in the sections on endocarditis, pulmonary tuberculosis, gastric ulceration, nephritis and 
the nephropathies, and gastric ulcerations. 

Many new illustrations have been added and the volume may be regarded as a safe, com- 


prehensive, and authoritative guide. 


The Foott 


HE importance of diseases of the foot, even those of comparative triviality, as a cause 
of social discomfort and industrial incapacity is widely recognized. 

The more marked lesions receive the attention of orthopedists and are the subject of 
lectures to the student, but the more trivial lesions, though quite often of import, are likely 
to be overlooked both by the student and the practitioner. It is to remedy this gap that this 
book has been written, and well written by one whose experience has fitted him for the task. 

The book is clearly written, well illustrated, and should prove a useful addition to the 
physician’s library. 


The Hair and Scalpi 


AS THE author remarks in her preface, while diseases of the scalp and hair are too often 

regarded as minor maladies hardly deserving of serious consideration by the physician, 
to those who suffer from them, particularly women, they may be matters of utmost impor- 
tance, 

It is, perhaps, this not uncommon attitude toward these conditions which results in the 
trial, first, of the innumerable remedies so glowingly described in advertisements that when 
the physician is finally consulted in desperation the condition may present, as, indeed, even 
the most common diseases of the scalp and hair not infrequently present, a puzzling problem. 
\nd, unfortunately, they are also problems which, either by reason of lack of interest or in- 

rmation, the physician is often but ill-equipped to handle. 

These facts form the underlying raison d’étre of this book in which Dr. Savill has at- 
‘tempted, and with no small measure of suecess, to discuss in an intelligent, scientific, and 
uite comprehensive manner the diseases to which the scalp and hair may be subject. 

The manner of presentation is that familiar to the readers of Savill’s Clinical Medicine: 
‘he chief symptom is first noted and followed by a list of possible causes which are then re- 

ewed and differentiated. The disease in question is fully described and the methods ap- 
icable to its treatment and control fully discussed. 


*Post Mortems and Morbid Anatomy. By Theodore Shennan, M.D., Professor of Pathology, 
niversity of Aberdeen. Cloth, pp. 716, 240 figures. William Wood & Co., Baltimore, Md. 
*The Foot. By Norman C. Lake, Senior Surgeon and Lecturer on Surgery, Charging 
ross areeal, London, ete. Cloth, pp. 330, and 95 figures. William Wood & Co., Balti- 
ore, Md, 
: tThe Hair and Scalp, with a chapter on Hirsuties. By Agnes Savill, A.M., M.D. (Glasg.), 
2 insulting Physician to Fitzroy Square Skin Hospital, etc. Cloth, pp. 288, and 53 figures. 
Villiam Wood & Co., Baltimore. 
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Ample space is given to the more common and simpler diseases and the nature and 
effect of hair dyes, ‘‘ permanent waving’’ and other procedures of the ‘* beauty parlor’’ are 
all discussed at length. 


This book should fill a definite need and may well be added to the physician’s reference 


library. 


Roentgenology* 
The Borderlines of the Normal and Early Pathological in the Skiagram 


REVIOUS editions of this well-known work have been spoken of as the x-ray bible and 
certainly have been among the reference texts most frequently consulted by roentgenologists 
as well as by those interested in other specialized branches of medicine, especially orthopedics. 

The present English edition, a translation of the sixth German edition, amply and ably 
reflects the advances made in this field, while the subtitle, ‘‘Borderlines of the Normal and 
Early Pathological in the Skiagram,’’ indicates its scope. 

However rich a reference book may be in material content, if it is not well edited and 
competently indexed its value is to this extent impaired. In this book the various subjects 
are readily accessible both because of their logical grouping and the comprehensive table of 
contents and excellent index, and also because the important and pertinent facts are italicized 
in the text. It is possible, therefore, to locate the subject sought by scanning the page when 
the paragraphs preceding and following may be consulted for the discussion. 

Many of the illustrations are line drawings from which unnecessary detail is eliminated. 
Reproductions of prints are numerous. Some of older films are not as clear as those made 


with more modern apparatus but, in general, the illustrations are well chosen and well carried 


out. 
The particular value of this book rests upon the subject matter and the manner in 


which it is discussed, 

The obviously normal roentgen finding is not subject to doubt or debated. Neither is 
the clear-cut abnormality difficult of interpretation. The difficult cases are the borderline cases 
in which the differentiation between a variation in the nprmal or an early pathologic change 
is often a matter of difficulty. It is in this field that the value of this text is most apparent 
for its comprehensive and authoritative discussion of anatomic variations, such as, for ex 
ample, ossification centers in bone and the various changes produced by age and senility. 

This feature alone would make the book valuable to the roentgenologist’s or anatomist’s 
library for such variations, if discussed at all, are usually found only as footnotes in standard 
texts on anatomy. 

Of equal value are the descriptions and discussions of the minor variations produced by 
pathologic processes in their early and incipient stages, changes which may frequently be 
overlooked and as frequently misinterpreted. These, often learned at the hands of that 
costly teacher experience, are well and clearly set forth not only from the author’s ample 
experience but also from that of his contemporaries. 

The reader will not be confused by discussions of dangerous or unsubstantiated methods 
of diagnosis nor by discussions of x-ray ‘‘fads,’’ but may listen with confidence to the voice 
of experience. 

This book can be highly recommended without reserve. 

*Roentgenology. The Borderlines of the Normal and Early Pathological in the Skiagran 


By Alban Kohler, Prof. Med. Wiesbaden, Former President and Honorary Member of the Germat 
Roentgen Society, ete. Second English edition revised by the author. Translated an 


edited by Arthur Trumbull, M.A., B.Se., M.B., Ch.B. (Glasg.), Former Demonstrator 0! 
Anatomy, University of Glasgow. 
Baltimore, 1935. 


Cloth, 681 pages and 400 illustrations. Wm. Wood & Co. 
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REVIEWS 881 


Manson’s Tropical Diseases* 


E Giessen was when books concerned with the recognition and management of tropical diseases 
were of interest principally to those who, by reason of geographical location, were likely 
to encounter them. 

The rapidity and extent of modern transportation facilities, however, as well as the 
intermingling of the races of the world during the World War, have to a large extent nullified 
the former geographical distribution of diseases so that while there are still diseases more or 
less limited to tropical countries, many heretofore so classified may now be seen in new loca- 
tions. It has become necessary, therefore, for the physician in general to have, at least, 
access to reference texts on this subject than which few are better known than that of 
Manson. 

The six years which have elapsed since the last edition of this well-known work have seen 
many advances which are included in the present revision, so much so that the title is now 
more a matter of convenience than exactitude since the book is very comprehensive in scope. 

The diversified field included in this edition is indicated by the eleven sections into 
which it is divided: I. Fevers, If. Vitamin Deficiency Diseases, IIT. Abdominal Diseases, 
[V. Infective Granulomatous Diseases, V. Diseases of the Central Nervous System, VI. Trop- 
ical Venereal Diseases, VII. Tropical Skin Diseases, VIIT. Local Diseases, IX. Animal Parasites 
and Associated Diseases, X. Diseases Due to Poisons, including Snake Bites, ete., XI. Technie. 

An appendix is devoted to medical zoology and laboratory methods. 

A feature of this edition is the large amount of space given to discussions of the clin- 
ical aspects of the diseases considered and also to the methods now available for their treat- 
ment. 

The book is profusely and excellently illustrated. An extensive index renders the con- 
tents readily accessible. 

This volume may be recommended as a comprehensive and authoritative reference text 
which without doubt will achieve, as heretofore, a deservedly wide circulation. 


Recent Advances in Cardiology+ 


HE third edition of this useful book has been entirely rewritten and contains much new 
material in addition to the thorough revision required to keep in line with the advances in 
cardiology since the previous edition four years ago. 

As heretofore, the main theme of the book is the importance of health and efficiency 
of the cardiac muscle, and the arrangement of the material is such that all the sequelae of 
ardiac inefficiency are discussed in a logical and orderly manner. 

Those familiar with previous editions of this text will not need to be reminded of its 
minently practical plan and the excellent manner in which it is carried out. 

For the student, the specialist, and especially for the practitioner at large, this book 

ntinues to be a valuable, comprehensive, and authoritative text which can be highly com- 


nded. $ ue 
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For and Against Doctorsi 


MAY occur to some, perhaps, that the doctor and his works have been the subject of an 
extraordinary amount of discussion in recent times, but the literature of the world witnesses 
at these have always been of great interest to the laity. 





_, "Manson’s Tropical Diseases. A Manual of the Diseases of Warm Climates. Edited by 
hilip H. Manson-Bahr. Ed. 10, Cloth, 1003 pages, 381 text figures, 22 color plates, 15 half- 
ne plates, 6 maps and 38 charts. William Wood & Co., Baltimore, Md. 

____ +Recent Advances in Cardiology. By Terence East, Physician, King’s Hospital, and 
irtis Bain, Physician, Harrowgate General Hospital. Ed. 3, Cloth, 350 pages, 14 plates, and 

) text figures. P. Blakiston’s Son & Co., Philadelphia, Pa. 

...For and Against Doctors. An Anthology Compiled by Robert Hutchison, and G. M. 

‘uchope. Cloth, with 168 pages. William Wood & Co., Baltimore, Md. 








THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


If the pages of the world’s writers contain instances of extravagant censure, these 
may be counterbalanced by equally extravagant praise, facts utilized by Dr. Hutchison in his 
MacAllister lecture for 1934. 

The great and general interest thus aroused led to the preparation of the present anthol- 
ogy which embraces an extensive selection culled from many sources as the following headings 
indicate: Proverbs, The Ancients, Medieval, Fifteenth to Eighteenth Century, The Moderns, 
Retrospect. 

An index renders the contents of the book readily accessible. 

This little volume should be a welcome and valuable addition to the physician’s library 
and should be of particular interest to the medical writer in search of an apt reference and 
quotation. 


Modern Criminal Investigation* 


RITTEN primarily for policemen, detectives, and peace officers in general, this book 

nevertheless will be of great interest to lawyers, students of criminal investigation, police 
surgeons, pathologists, physicians, and also to the intelligent layman. 

It is well written, comprehensive, and authoritative, and furnishes a complete picture 
of the varied procedures now called into play in the modern investigation of crime. 

The reader of the ‘‘mystery stories’’ of today is familiar with the fact that many 
technical procedures culled from various arts and sciences now form a part of the modern 
police department and that many specialists are now an important part of the personnel. 
In this volume he will see just what is done and how it is done and, without doubt, will be 
surprised at the advances which have been made and the varied procedures now utilized. 

The story thus told is not only informative but exceedingly interesting and the book 
can be recommended as an excellent discussion of, perhaps, the most important problem now 
confronting any community. 


Experimental Bacteriology? 


i¢ VIEW of the well-deserved popularity of ‘‘Kolle and Hetsch,’’ long a familiar German 
reference text, the appearance of this first English text by Professor Eyre will undoubtedly 
meet with a most cordial reception. 


It may be said with some confidence that there are few, if any, texts covering this sub 
ject as comprehensively as this one. Certainly none present it in quite the same manner. 


Throughout the two volumes, in which not only the diseases peculiar to man, but also 
those seen in animals are discussed, there is a steady insistence upon the importance of animal 
experiment in every phase of bacteriologic investigation. It is for this reason, perhaps, that 
this work has maintained its commanding position in the laboratory field in which, in many 
ways, it serves as the bacteriologist’s vade mecum. 


It is not, however, a book for the laboratory worker or the bacteriologist alone, for 
the sections on specific diseases contain a wealth of material of interest and value to all those 
concerned with the management, treatment, or control of disease. 


Without question, the English translation of this standard text will achieve and 
retain an equal popularity with its German predecessors. 


*Modern Criminal Investigation. By Harry Sodermann, D.Sc., Head of The Institute of 
Police Science, University of Stockholm, Sweden, and John J. O’Connell, Deputy Chief Inspector, 
New York City Police Department, and Dean of the Police Academy. Cloth, 461 pages, numer- 
ous drawings and 31 plates. Funk and Wagnalls Co., New York City. 


+Experimental Bacteriology: Its Applications to the Diagnosis, Epidemiology, and Im- 
munology of Infectious Diseases. By Dr. W. Kolle, Director, Institute for Experimental Therapy 
ete., Frankfort, and Dr. H. Hetsch, Professor at the Institute for Experimental Therapy, 
Frankfort. English translation of seventh revised German edition by John Eyre, M.D.., 
Professor of Bacteriology, University of London, Cloth, Vol. I, pp. 592; 49 plates and 79 figures. 
Vol. II, 62 plates, 120 figures, The Macmillan Co., New York. 





